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“The Board may of its own motion inquire into, hear and 
determine any matter of thing that under this Act it may 
inguire into, hear and determine.” 


National Energy Board Act 
Part I, Subsection 14(2) 


“The Board may hold a public hearing in respect of any 
other matter if it considers it advisable to do so.” 


National Energy Board Act 
Part |, Subsection 20(3) 


“In the Matter of an enquiry, hearing and determination of 
the producibility of Canadian oil, the domestic demand for oil 
and for indigenous feedstocks, the effects of conservation on 
Canadian consumption, the surplus of Canadian oil, and 


related matters.” 


National Energy Board Act 
Order OHR-1-75, dated 20 
February, 1975. 
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Introduction 


A comprehensive hearing on the subject of the exportation 
of oil was held by the National Energy Board (‘"NEB” or the 
“Board”) in April and May 1974 and the findings were 
released in a report in October of that year. 


One of the conclusions of the report was that public hearings 
should be held periodically to receive evidence with respect 
to the potential producibility of Canadian oil, the domestic 
demand for indigenous feedstocks and the etfects of con- 
servation on Canadian consumption and surplus. The first of 
these periodic hearings was held in April, 1975 in Calgary and 
Ottawa under Part | of the National Energy Board Act. 


Thirty companies, individuals, and government agencies filed 
submissions in response to the Notice of Hearing (Appendix A) 
issued on 17 January, 1975. 


This is a report of the evidence presented to the Board and 
its findings on the subject matters of the hearing. 


Supply 


This section of the report deals with the views received and 
the Board's views concerning all matters related to item | of 
the Board’s suggested Outline for Submissions (Appendix B). 
The various oil supply categories are discussed in the following 
order: 


a) established reserves in conventional areas, 

b) additions to established reserves in conventional areas, 
c) pentanes plus reserves, 

d) oil sands deposits, 


e) frontier reserves. 


Established Reserves in Conventional Areas 


/) Views of Submittors 


The views of submittors regarding this category of reserves 
were mainly embodied in completed forecasts for individual 
pools showing producibility and reserves estimates in the form 
requested by the Board in its Outline for Submissions 
(Appendix B). These forms made provision for the display 
of an oil producibility forecast to 1994 with sufficient 
reservoir data to support the forecast and for an indication 
of the potential for reserves appreciation for each pool. The 
Board requested these data from the major operators of some 
160 individual pools. Independent estimates were received 
from the British Columbia Energy Commission ('’B.C. Energy 
Commission”), the Alberta Energy Resources Conservation 
Board (“AERCB” or “Alberta Board’), and the Government 
of Saskatchewan (“Saskatchewan’’). Completed data forms 
were received for about 95 percent of the pools listed in 
the Outline for Submissions. In addition, data were provided 


on other pools which submittors felt should be included. 


Evidence contained in the submissions was supplemented by 
verbal testimony at the hearing in response to questions asked 
by Board counsel. 


The individual pool data obtained through submissions and 


testimony are not shown in this report, but they are available » 


for public inspection at the Board’s offices in Ottawa and 
Calgary. 


ii) Views of the Board: 


In light of the evidence received, the Board modified its 
initial list of pools. Several were deleted and others added to 
give a final list of 163 individual poois and units grouped by 
feeder pipeline system. The remaining pools, not studied in 
detail, were placed in 28 ‘‘other’’ categories classified ac- 
cording to feeder pipeline system. The 163 pools given 
detailed study account for about 88 percent of the total 
established reserves in Canada. 


In its October, 1974 report the Board defined producibility 
as “the estimated average annual ability to produce, un- 
restricted by demand but restricted by reservoir performance, 
well density and well capacity, oil sands mining capacity, 
field processing and pipeline capacity.’’ Where production is 
restricted for prolonged periods to levels below potential, it is 
acknowledged that cost considerations will militate against 
the maintenance of surplus capacity for immediate availability. 
However, certain well remedial work and minor facility 
debottle-necking could be carried out to improve producibility 
within a period of 60 to 90 days. The Board believes it is 
appropriate to include such improvements within the de- 
finition of producibility. Accordingly, ‘potential producibili- 
ty’ or “producibility”’, as used in this report, is that producing 
level which could be achieved on 90 days’ notice. Forecasts of 
producibility levels relate to those wells and facilities which are 
now in place, together with those resulting from development 
programs with a high degree of probability of completion 
attached. 


Reserves estimates are essential elements in preparing a 
long-term producibility forecast. They have been published 
for many years by provincial regulatory agencies and by the 
Canadian Petroleum Association (“C.P.A.”). These reserves 
statistics provide a continuing record of hydrocarbon discovery 
trends and have been useful to industry and government for 
policy formulation and decision making. In Alberta, these 
reserves estimates were especially important as they were 
used for allocating production among pools during periods 
when producibility was greater than market demand. The 
Board has, in the past, monitored oil reserves as part of its 
advisory function. Prior to the commencement of the current 
protection procedures on 1 January, 1975 the Board had not 
published its own reserves estimates. However, since these 
reserves estimates are a factor in the calculation of pro- 
ducibility used in the protection procedure, the Board now 
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Major Crude Oil Gathering Lines. 


Figure 1: 


sees merit in publishing its reserves estimates. The Board 
has taken into account the reserves evidence received at the 
hearing in making its current estimates of reserves. These 
estimates are shown in Appendix C on a pool-by-pool basis 
by province and territory and total some 6.9 billion barrels 
as of 1 January, 1975. They have been grouped by pipeline 
system to correspond with the producibility forecasts. The 
location of these pipeline systems is shown in Figure 1. The 
relative significance of the reserves attributable to the 12 
largest pipeline systems is illustrated in Figure 2. 


The volumetric and material balance methods of calculating 
oil reserves are well established and widely used by industry 
and regulatory agencies, including this Board. In recent years, 
the use of computer reservoir performance simulators has 
The calculations 
involve many measurements and assumptions including area 


assisted in the calculation of reserves. 
of the reservoir, pay thickness, porosity, initial and residual 
gas, oil and water saturations, relative permeabilities, reservoir 
energy, depletion mechanisms and sweep efficiency. The 
degree of confidence applicable to estimates of reserves is 
reflected in the use of such terms as proven, probable, and 
potential. However, even within a particular classification 
there is considerable room for divergence of opinion. To 
identify uniquely its own estimates, the Board has adopted 
the term “established reserves’ as defined in the October, 
1974 report. 


Westspur Pipe Line Company - Midale Medium - 3.5% 

The Imperial Pipe Line Company, Limited: Redwater - 3.7% 
Gulf Alberta Pipe Line - 3.8% 

Rangeland Pipe Line Company Limited - 4.3% 


Texaco Exploration CanadaLtd. - 7.2% 


Peace River Oil Pipe Line Co. Ltd. - 7.5% 


Pembina Pipe Line Limited - 11.3% 


Rainbow Pipe Line Company, Ltd. - 15.8% 


Forecasting producibility from reserves involves assumptions 
on an individual pool basis regarding well spacing, reservoir 
fluid flow, pressure maintenance, well and surface facilities, 
and market demand. Regardless of the level of peak pro- 
ducibility achieved, producing rates will begin to decline 
over time. 

To collect and summarize pool potential producibility 
forecasts, the Board has developed a simple model which was 
explained in the October, 1974 report. Briefly, the model 
considers three stages of reservoir depletion: a period of 
increasing production early in the reservoir life, a period of 
constant annual production at a peak rate, and a period of 
declining producibility. The decline portion can be charac- 
terized by any of the three classical types* of decline 
equations; called constant-percentage), 


exponential (also 


hyperbolic and harmonic. 


It is generally acknowledged that the selection of producibility 
decline patterns is not as precise a science as the calculation 
of reserves. Accordingly, one of the items on which the 
Board sought advice during the hearing was the selection of 
appropriate decline curves. Some witnesses stated that 
company forecasts were based on detailed reservoir model 
studies. It is the Board’s opinion that even in such studies 
the forecast is dependent on the correlations and assumptions 


*Arps, J.J., “Estimation of Primary Oil Reserves’’, Petroleum Trans- 
actions, AIME, Vol. 207, 1956, p. 189. 


Westspur Pipe Line Company - S.E. Saskatchewan Light - 2.9% 
South Saskatchewan Pipe Line Company - 2.6% 


The Imperial Pipe Line Company Limited: Ellerslie - 2.3% 


Other - 13.9% 


Federated Pipe Lines Ltd. - 21.2% 


Figure 2: Remaining Established Crude Oil Reserves By Pipeline System as of January 1, 1975, 


chosen for the mathematical model, and is thus influenced 
by the judgment of the user. Model studies were requested 
where appropriate, but not examined in detail at the hearing. 
Many submittors stated that selection of production decline 
curves is difficult in view of the current stage of development 
of Canada’s oil fields and the state of the art. 

When evaluating the pool producibility declines submitted 
in evidence, the Board made use of the work of H.M. Mead* 
who found that decline curve shapes can be correlated with 
the predominant type of reservoir production mechanism. 
Mead suggested that decline curves progressed from ex- 
ponential, through hyperbolic, to harmonic in the following 
order of drive mechanism: 


— pressure maintenance by water 
— pressure maintenance by gas 
— gravity drainage 

— gas cap drive 

— solution gas drive 


Since the majority of reservoirs considered in this report have 
waterflood schemes in operation, or have naturally occurring 
strong water drives, the Board's forecasts tend to be dominated 
by exponential declines. This tendency towards the use of 
exponential declines was checked for each producing are 
against the evidence, historical performance, analogy with 


*Mead, Homer M., “Modifications to Decline Curve Analysis’, 
Petroleum Transactions, AIME, Vol. 207, 1956, p. 14. 


Westspur Pipe Line Company - S.E. Saskatchewan Light —- 

South Saskatchewan Pipe Line Company - 3.4% 

The Imperial Pipe Line Company,Limited: Ellerslie - 4.2% 
Gulf Alberta Pipe Line - 4.7% 


Pembina Pipe Line Limited - 6.3% 


Peace River Oil Pipe Line Co. Ltd. - 6.9% 


The Imperial Pipe Line Company, Limited: Redwater - 8.0% 


Texaco Exploration Canada Ltd. - 10.4% 


other pools, and model studies to ensure the appropriateness 
of adopting a constant annual decline rate. For example, 
some low permeability and/or highly stratified reservoirs 
seem to decline in a strong hyperbolic fashion even with 
waterfloods in operation. 


After considering all evidence received in the submissions 
and in verbal testimony, together with information supplied 
after the hearing, the Board has developed the 20-year 
pool-by-pool potential producibility forecast shown in Ap- 
pendix D. The pools are grouped by pipeline, and producibility 
sub-totals are included for each pipeline system. Figure 3 
shows the relative significance of the producibility of the 
12 largest pipeline systems. They comprise some 86 percent 
of the producibility of the 34 pipeline systems shown in 
Appendix D. 


The following 34 graphs compare, by pipeline system, the 
Board’s producibility forecast with the forecasts submitted. 
The curves labelled “C.P.A.” are a summation of industry 
forecasts for individual pools. The same data as submitted 
by companies to the Board were also supplied to the C.P.A. 
for its submission to the Board. In one case, Pacific Petroleums 
Ltd.’s (‘Pacific’) forecast for Blueberry-Taylor Pipelines, the 
data submitted to the Board were slightly different from the 
data supplied to the C.P.A. Also shown are pipeline forecasts 
submitted by the B.C. Energy Commission and the AERCB. 
Saskatchewan did not submit 20-year pipeline forecasts. 


3.1% 


Rangeland Pipe Line Company Limited - 2.8% 
Westspur Pipe Line Company - Midale Medium - 2.7% 


Other - 14.5% 


Federated Pipe Lines Ltd. - 20.1% 


Rainbow Pipe Line Company, Ltd. - 12.9% 


Figure 3: Canadian Crude Oil Producibility By Pipeline System For 1975. 


The following discussion of the Board's producibility forecast 
is segmented by territory or province and by pipeline system 
(and oil batch), and in the interests of brevity, covers only the 
most significant aspects of the forecast. 


NOR LOWEST TER RiiORLES 


Norman Wells: This pool has experienced an annual pro- 
duction growth rate of about five percent, with reserve 
potential for continued production growth in the future. 
However, at the hearing Imperial Ojl Limited (“Imperial”) 
indicated that under existing economic conditions it was not 
contemplating any refinery expansion to allow for increased 
production levels. Accordingly, the Board is forecasting a 
production plateau at the current level. 


THOUSANDS OF BARRELS PER DAY 


YEARS 


BRITISH COLUMBIA 


ome N.E.B. 
——— C.P.A. 

B.C. ENERGY COMMISSION 
Blueberry-Taylor Pipelines: This is a mature producing area PACIFIC PETROLEUM 
where production from all major pools is on the decline. 
There are no major disagreements between the Board's 
analysis of reserves and producibility for these pools and 
the data submitted by industry and by the B.C. Energy 


Commission. 


THOUSANDS OF BARRELS PER DAY 


Trans-Prairie Pipelines Ltd.: Beatton River-Taylor: This is 
also a mature producing area with all of the major pools 
on production decline. Again, there are no major disagree- 
ments between the Board’s analysis of reserves and pro- 
ducibility and the data submitted by industry and by the 
B.C. Energy Commission. 


Trans-Prairie Pipelines Ltd.: Boundary Lake-Taylor: The 
Board’s reserves estimate for this area is some 18 percent 
below the industry estimates provided by Texaco Exploration 
Canada Ltd. (“Texaco Exploration’) and Imperial and 23 
percent below the B.C. Energy Commission estimate. The 
latter estimate includes both proved and probable reserves, 
with probable reserves accounting for one third of the total. 
Because of the expected long life of these reserves, the 
differences in reserves estimates yield only minor variations in 
potential producibility over the forecast period. 
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Bow River Pipe Lines Ltd., Light & Medium: Most of the 

production in this pipeline batch comes from the Provost 
. Viking CAK pool. There has been a threefold production 
increase from this pool over the interval 1969-1974. The 
AERCB forecast suggests that production will not exceed 
existing levels, while the forecast provided by Chevron 
Standard Limited (“Chevron”) indicates an increase in produc- 
tion from 10,500 barrels per day (“b/d”) in 1975 to 15,450 
b/d in 1977. The Board forecast recognizes a potential for pro- 
ducibility growth to 13,000 b/d by 1978. The AERCB line on 
the graph is for the Provost Viking CAK pool only. The other 
two projections include the other light and medium produc- 
tion, which in 1974 was some 200 to 300 b/d. 


Bow River Pipe Lines Ltd., Heavy: This is a relatively im- 
mature heavy oil producing area, with waterflooding having 
commenced very recently in many of the pools. The 
area has potential for increased waterflood response and 
for new waterflood schemes. PanCanadian Petroleum Limited 
(“PanCanadian”’) stated that market uncertainty has caused 
a delay in implementing two of its new waterfloods. The 
significant differences in the forecasts for this pipeline can 
be attributed in large part to the assumptions made regarding 
future markets for this heavy crude. 
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BPOG Operations Ltd.: The major heavy o/! pools producing 5 


into this pipeline system are all on established production ommmes N.E.B. 
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declines, and there were no significant differences in reserves 
or producibility among the forecasts. 


THOUSANDS OF BARRELS PER DAY 


YEARS 
Canadian Industrial Gas and Oil Ltd.: The differences in 10 
forecast producibility for the Joarcam Viking pool are due om==es N.E.B. 
primarily to differing estimates of the remaining reserves. \ ere eh eas 
The AERCB estimates 15.1 million stock tank barrels SiN rine eats 


(“MMstb”), and the industry estimate provided by Imperial 
is 20.9 MMstb. The Board estimates remaining established 
reserves of 15.3 MMstb. 


THOUSANDS OF BARRELS PER DAY 


10 


Cremona Pipeline: On the basis of studies of reserves in this 
area, and an analysis of decline patterns in similar pools, the 
Board felt it was reasonable to use hyperbolic declines for the 
Cardium and Rundle formations. This conclusion is consistent 
with the evidence received at the hearing. The Board and 
the AERCB forecasts are considerably lower than industry’s 
forecast for the early 1980’s, but otherwise there are no 
major disagreements in reserves or producibility. 


Gibson Petroleum Company Limited: The Board’s potential 
producibility forecast for this pipeline is somewhat lower 
than those provided by the AERCB and by industry. This 
can be attributed to the difference in assigned reserves for 
the Bellshill Lake Pool, and the Board’s assessment of the 
steps that will be taken to maintain or increase producibility. 
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Federated Pipe Lines Ltd.: This system ranks first in terms 500 

of potential producibility and is estimated to be able to ommmme N.E.B. 
contribute one fifth of the total for Canada in 1975. The i 
individual pools considered for this pipeline are generally 400 Fee 


at the point of being one third depleted. 
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The Board’s potential producibility forecast is in close 
agreement with those of industry and the AERCB during 
the first half of the 20-year forecast period. The divergence 
between the producibility forecasts of the Board and industry 
during the second half of the forecast period can be attributed 
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to the Board’s lower assessment of reserves. These differences 
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are major as can be seen in the following table: 


THOUSANDS OF BARRELS PER DAY 


There are differences of opinion on two of the parameters used 0 
to calculate reserves for Beaverhill Lake (“BHL”) reservoirs. 


: : P : : YEARS 
One is the residual oil saturation and the other is the sweep 
efficiency of a waterflood. Because of the range of expert 
Opinions regarding both factors and in view of the early stage 
of depletion in these complex reservoirs a conservative 
approach has been adopted by the Board. 
REMAINING ESTABLISHED RESERVES — MMstb 
NEB AERCB INDUSTRY * 
Carson Creek North — BHL A 2A’ Z2tes 33.5 (Mobil) 
Carson Creek North — BHL B 82.3 73.0 114.0 (Mobil) 
Judy Creek — BHLA 280.2 236.6 330.2 (Imperial) 
Judy Creek — BHL B 74.8 74.8 94.8 (Imperial) 
Swan Hills - BHL A&B 497.5 5272.5 578.7 (Home) 
Swan Hills — BHL C 1272 130.2 127.2 (Shell) 
Swan Hills South —- BHLA& B 306.0 SOr.2 376.9 (Amoco) ** 
Virginia Hills — BHL 83.1 102.1 123.1 (Shell) 


 Jotal 1,432.1 Le27er 1,778.4 


*Companies named supplied forecasts used by the C.P.A. in its submission 
**Obtained from Amoco Canada Petroleum Company Ltd. but not given in evidence at the hearing 
***Not equal to the total for the pipeline system as it excludes approximately 30 MMstb from smaller pools 
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Gulf Alberta Pipe Line: The Board’s potential producibility 
forecast is slightly higher than both the AERCB and industry 
estimates for the period prior to 1983. In the case of the 
AERCB estimate, this is primarily due to a difference of 
3000 b/d for the peak rate assigned to the Fenn Big Valley 
D-2A pool. 


Husky Pipeline Ltd.: Comparison of cumulative production 
and reserves data submitted by industry and the AERCB for 
the Lloydminster Sparky C and GP A and the Lloydminster 
Sparky and GP C pools is not possible because the industry 
data provided by Husky Oil Operations Ltd. (“Husky”) did 
not cover the total area assigned to these pools by the 
AERCB. The Board’s forecasts are consistent with the 
AERCB’s poo! definitions. 


The Board’s potential producibility forecast is significantly 
lower than the industry forecast for the pipeline system. 
This is due to the fact that the Board’s forecast does not, 
as yet, recognize the proposed development program by 
Pacific for the Buffalo Creek field. 
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The Imperial Pipe Line Company, Limited — Ellerslie: 7he 
Board’s potential producibility forecast is slightly higher 
than those of industry and the AERCB over the period from 
1976 to 1982 and slightly lower in the years following 1982. 
This is primarily due to the Board’s lower decline rates for 
the pools within this pipeline system. The Board's assignment 
of remaining reserves of 81.8 MMstb for the Golden Spike 
D-3A pool is based on a recent review of pool performance 
by the Board’s staff. These reserves are slightly lower than the 
remaining reserves of 88.8 MMstb estimated by Imperial 
and significantly lower than the AERCB’s current published 
estimate of 150.8 MMstb. 


The Imperial Pipe Line Company, Limited — Excelsior: For 
the Excelsior D-2 and Fairydell Bon Accord D-3A pools the 
Board has assigned a slightly lower producing potential for 
the current year, and lower decline rates than either industry 
or the AERCB indicated in their submissions. 
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The Imperial Pipe Line Company, Limited — Leduc: The 
Board’s potential producibility forecast closely approximates 
the forecasts submitted by industry and the AERCB. The 
Board, as well as the AERCB, has used harmonic declines 
for the Leduc D-2A pool. However, the Board’s assignment 
of remaining reserves of 1.7 MMstb for this pool is far lower 
‘than the AERCB estimate of 7.5 MMstb, and approximately 
half of the value of 3.2 MMstb submitted by Imperial. The 
AERCB (at 25.9 MMstb) is currently estimating slightly lower 
remaining reserves for the Leduc D-3A pool than Imperial 
(29.0 MMstb) and the Board (32.0 MMstb). 


The Imperial Pipe Line Company, Limited — Redwater: The 
Board’s forecast of crude oil potential producibility from the 
Redwater D-3A pool is very similar to the AERCB forecast, 
but exceeds the forecast submitted by Imperial during the 
years from 1975 to 1980. However, beyond 1981 Imperial’s 
forecast maintains higher levels of producibility than either 
the Board or the AERCB forecast. This is due to two factors; 
the lower producibility rates estimated by Imperial in the 
initial years and Imperial’s estimate of remaining reserves of 
307.3 MMstb which is 42.0 MMstb greater than the AERCB’s 
current remaining reserves of 265.3 MMstb for the Redwater 
D-3 pool. The Board currently recognizes 256.4 MMstb as the 
remaining reserves. 
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Murphy Milk River Pipe Line: The Board’s potential pro- 
ducibility forecast for this pipeline includes those pools 
whose production is connected into the pipeline or is trucked 
to loading terminals on the pipeline. The inclusion of the 
Manyberries field production in the Milk River line reflects 
the recent redirecting of production from this field to the 
truck terminal at the Canadian end of the line. The portion 
of Cessford production handled by Murphy, and shipped to 
Calgary, is included under Truck and Tank Car. 


The redefinition of oil pools included in this system 
precludes a meaningful comparison with the industry and 
AERCB data. 


Peace River Oil Pipe Line Co. Ltd.: The Peace River Oil 
Pipe Line ranks fifth in terms of potential oil supply in 
1975 as shown in Figure 3 on page 5. By 1980, it is expected 
to rank fourth in potential producibility, indicating the 
relatively early stage of depletion of pools served by the line. 
Differences among the pool forecasts relate to the timing 
and rate of production decline. The AERCB expects these 
pools to commence declining earlier than forecast by industry 
or the Board. 
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Pembina Pipe Line Ltd.: The most significant fraction of 
the potential producibility forecast for the Pembina pipeline 
system comes from the Pembina Cardium pool. This is the 
largest pool in Canada, with published reserves estimates 
indicating remaining reserves ranging from 533.4 MMstb to 
1444.6 MMstb. 


The Board’s potential producibility forecast for the Pembina 
Cardium pool is somewhat more conservative than that of 
industry and reflects an extrapolation of the pool per- 
formance currently being demonstrated. In view of the 
rapidly increasing watercut and declining production, the 
Board has estimated established remaining reserves of 598.5 
MMstb. Performance from this pool will be monitored 
closely to determine if a change in reserves estimate should be 
made. 


Rainbow Pipe Line Company, Ltd.: The more significant 
differences among the forecasts for this pipeline are in the 
potential producibility estimates for the first ten years. These 
differences appear to be spread uniformly among all the 
pools. Production in the Rainbow-Zama-Virgo area comes 
from several hundred small pinnacle reefs and it is not possible 
to cite any specific reasons for the forecast variations. 
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Rangeland Pipe Line Company Limited: The Board's forecast 
of reserves and potential producibility for this pipeline system 
closely approximates the AERCB estimates. The higher 
industry producibility forecast for later years is due mainly 
to higher reserves estimates for Innisfail D-3 and Joffre D-2 
pools. For the Innisfail D-3 pool, Shell Oil Canada Limited 
(“Shell”) estimated remaining reserves of 47.3 MMstb. The 
AERCB and the Board are in agreement at 34.3 MMstb. For 
the 67 percent of the Joffre D-2 pool serviced by Rangeland, 
Imperial estimated remaining reserves of 32.4 MMstb, while 
the AERCB and the Board are in agreement at 26.6 MMstb. 


The Board has used hyperbolic declines for the Cardium and 
Rundle formations within the area served by this pipeline 
system. In addition, hyperbolic declines were applied to the 
Gilby Viking A pool, the Gilby Jurassic B pool and the 
Medicine River Jurassic D pool. Hyperbolic declines were 
selected by analogy with similar reservoirs or because of the 
influence of extensive gas caps. 


Texaco Exploration Canada Ltd.: The Board’s potential 
producibility forecast is lower than the industry forecast Over 
the years 1975 to 1977. This is due to the Board's assignment 
of a lower peak rate in the Bonnie Glen D-3A and Wizard 
Lake D-3A pools over that period. 


The Board estimates larger remaining reserves for the Bonnie 
Glen D-3A and Westrose D-3 pools than industry or the 
AERCB. The larger reserves in Westrose are due to a higher 
estimate of original oil in place, even though the recovery 
factor is similar to that used by the AERCB and industry. 
Larger reserves assignments for the above two pools have 
affected the Board’s potential producibility forecast, by 
maintaining higher rates over the years 1978 to 1985 than in 
the industry and AERCB forecasts. 


The Board’s estimate of established remaining reserves for 
the Bonnie Glen D-3A pool is 229.9 MMstb, compared with 
the AERCB’s estimate of 213.6 MMstb and Texaco Explora- 
tion’s estimate of 213.8 MMstb. For the Westrose D-3 pool the 
comparisons of remaining reserves are: the Board 78.9 
MMstb, the AERCB 52.5 MMstb, and Gulf 52.5 MMstb. 
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Trans-Prairie Pipelines Ltd., Boundary Lake South: This 
pipeline system was added to the list included in the 
Outline for Submissions. The AERCB did not submit a 
separate forecast for Boundary Lake South, but included 
the Boundary Lake South Triassic E pool with its Truck and 
Tank Car forecast. Industry also assigned Boundary Lake 
South to a separate pipeline system. 


Twining Pipeline Division: The Twining Rundle A and Lower 
Mannville A (L.M.A.) pools were contributing approximately 
seven-eighths of this pipeline’s production at year end 1974. 
These two pools have undergone development work over the 
past two years and the total reserves will be subject to change 
as development continues. 


The Board’s potential producibility forecast is based on 
present development plans and agrees more closely with the 
data submitted by industry than with that contained in the 
AERCB’s submission. 


The Board’s estimate of established remaining reserves of 
18.9 MMstb for the Twining Rundle A and L.MA. pools 
agrees with the Hudson’s Bay Oil and Gas Company Limited 
(“HBOG”) estimate, but is significantly lower than the 
AERCB’s estimate of 41.3 MMstb. 
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Valley Pipe Line: The o// production in this pipeline comes 
exclusively from the Turner Valley Rundle Pool. Industry 
did not submit a remaining reserves estimate for this pool, 
but the area under the C.P.A. rate-time curve indicates that 
a remaining reserves figure in excess of 19 MMstb was used. 
This is much higher than the Board’s estimate of 13.8 MMstb 
and AERCB’s estimate of 6.3 MMstb. 


Historical production data supports a potential producibility 
forecast which can be described by a period with production 
at or near present levels from 1975 to 1978 followed by a 
decline to the economic limit. 


Truck and Tank Car: The producibility graph shows only 
the Board’s forecast. Industry and the AERCB also provided 
forecasts but they are not comparable because the pools 
included are different. Discrepancies involving Cessford, 
Manyberries and Boundary Lake South have been discussed 
previously. Several other small pools are also involved. 
Accordingly, only the Board’s forecast is shown. 


THOUSANDS OF BARRELS PER DAY 


THOUSANDS OF BARRELS PER DAY 


YEARS 


eum N.E.B. 
— C.P.A. 
=——=— A.E.R.C.B. 


19 


SASKATCHEWAN 


Husky Pipeline Ltd. & Murphy Oil Company Ltd.: The 
Board’s potential producibility forecast is very close to that 
submitted by industry and projects an average ultimate 
recovery of 7.5 percent of the oil in place in this area 
(Saskatchewan’s Area 1). Because of the unique nature of 
this producing area, the Board has relied heavily on the 
operator’s evidence regarding oil in place, recovery factors 
and development plans. 


Bow River Pipe Lines Ltd.: This pipeline system transports 
crude from both light and heavy oi! pools. The Board prepared 
detailed potential producibility forecasts for significant 
portions of the major pools producing both types of crude 
oil but did not separate the forecast by quality, as the crudes 
are usually marketed as a blend. 


Three new heavy oil producing fields were designated during 
1974 within the total region served by the Bow River Pipe 
Line (Saskatchewan’s Area I/). Increased producibility at- 
tributable to these areas was included in the forecast for the 
“other” category. 
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South Saskatchewan Pipe Line Company: The Board's forecast 
for the South Saskatchewan Pipeline (Saskatchewan's Area 
/I1) is based on detailed consideration of twelve oil producing 
pools and units reflecting 55 percent of the total indicated 
producibility for 1975. The “other’’ category, because of its 
size, was analyzed in considerably more detail than the 
“other” category in most pipeline systems. 


The production gathered by the South Saskatchewan Pipeline 
is generally declining and the total forecast is in agreement 
with the data submitted at the hearing. 


Westpur Pipe Line Company — Midale Medium: The Board's 
potential producibility forecast is slightly below the industry 
estimate for this pipeline. This is due primarily to the Board 
estimating lower remaining reserves than industry for Midale 
Unit (37.9 MMstb vs Shell’s 46.5 MMstb), Flat Lake Voluntary 
Unit No. 1 (6.5 MMstb vs PanCanadian’s 9.5 MMstb) and the 
Lost Horse Hill Frobisher Alida pool (5.1 MMstb vs Imperial’s 
7.7 MMstb). 
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Westpur Pipe Line Company — S.E. Sask. Light: The crude oi/ 
volumes flowing through the Westpur pipeline (light) have 
decreased more sharply over the past two years than in 
the years prior to 1972. The Board has used the more recent 
trend for this pipeline. When examining the individual pool 
producibilities, considerable weight was given to recent 
changes in performance. Therefore, the Board’s total forecast 
is slightly lower than the industry estimate shown in the 
C.P.A.’s submission. In addition, the Board has assigned 
lower established remaining reserves than industry to the 
Ingoldsby Frobisher — Alida Beds Voluntary Unit (6.2 MMstb 
vs Imperial’s 7.7 MMstb), Steelman Unit IA (20.1 MMstb vs 
Imperial’s 21.6 MMstb), and Steelman Unit VI (11.8 MMstb 
vs Gulf Oil Canada Limited's (“Gulf”) 16.1 MMstb). 


MANITOBA 


Trans-Prairie Pipelines Ltd. (Manitoba): The initia/ established 
reserves in the province of Manitoba were approximately two 
thirds depleted by the end of 1974. The majority of the 
producing areas are on established patterns of production 
decline. The Board’s forecast reflects these trends and is in 
agreement with the data submitted by industry. 


22 


aS fe) 
(2) Ss 


THOUSANDS OF BARRELS PER DAY 
nm 
‘o) 


YEARS 


THOUSANDS OF BARRELS PER DAY 


YEARS 


ONTARIO 


The initial established reserves in the province of Ontario 
are approximately 87 percent depleted and the Board's 
calculation of future producibility and reserves was obtained 
by an extrapolation of historical performance. 
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TOTAL CANADA 


The pipeline producibility forecasts have been summed by 
province and the provincial contributions to total Canadian 
oil producibility from established reserves are shown in 
Figure 4. Potential producibility of oi! from each of Manitoba, 
the Northwest Territories, and Ontario too small to be shown 
separately. This does not of course imply any judgment as to 
future discoveries and associated deliverability. 
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Figure 4: Forecasts of Potential Producibility From 
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The Board’s current forecast of potential producibility from 
established reserves is compared to the October, 1974 forecast 
in Figure 5. As can be seen from the graph, there has been 
little change from last year in the Board’s forecast of 
potential producibility from established reserves. It should 
be noted that the curves are not completely comparable 
since the present forecast includes those reserves added 
since the October, 
would have been included in the forecast of reserves additions 


1974 report was prepared, and which 


at that time. 
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Established Reserves By Province. 
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Figure 5: Comparison of October 


Additions to Established Reserves in Conventional 
Areas 


i) Views of Submittors 


Only Gulf, the B.C. Energy Commission and the AERCB 
submitted forecasts of annual reserves additions. Several 
other submittors provided an estimate of cumulative reserves 
additions over the 20-year forecast period, and some sub- 
mittors provided forecasts of producibility from reserves 
additions without attempting to quantify the rate of reserves 


additions. 


Collectively, submittors stressed the difficulty of making 
any assumptions regarding future exploration and development 
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1974 and current Forecasts of Potential Producibility From Established Reserves. 


activity in light of the economic uncertainties being ex- 
perienced by the industry. 


There was a consensus that the majority of future reserves 


additions in the conventional areas would result from 
enhanced recovery techniques. Imperial attempted to quantify 
this potential by listing geological horizons and_ suitable 
recovery techniques as a function of crude oil price. Regarding 
production from tertiary recovery techniques, the witness for 
Chevron estimated that it would take from 10 to 15 years 
to move projects from the pilot plant stage to the commercial 
stage. This estimate was supported by other expert witnesses, 
although some submittors thought that the pilot plant stage 


could be eliminated as experience was gained. 
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ii) Views of the Board 


The reserves additions schedules submitted at the hearing are 
shown in the table below together with the Board’s October 
1974 estimates. The numbers shown as the Board's estimates 
were not given by province in the October, 1974 report, but 
are the values used to calculate the published producibility 
estimates from reserves additions. They were based on 
submissions at that hearing, trend extrapolations, and an 


appreciation for future potential. 


The Board has reviewed the information submitted at its 


hearing and noted the considerably higher reserves additions 
as forecast by the B.C. Energy Commission and the AERCB. 
However, based on extrapolation of historical trends and 
assessment of geological potential, the Board concludes that 
there is no reason at this time to change its previous forecast 
of 
estimate is the assumption that industry economics over the 
forecast period will be consistent with the conditions that 
prevailed when the historical trends were established. However, 
a very substantial increase in the price of crude oil or a major 


reserves additions. Implicit in adopting the previous 


technological breakthrough in tertiary recovery techniques 
could make this forecast conservative. 


COMPARISON OF CRUDE OIL RESERVES ADDITIONS FORECASTS 
FOR THE CONVENTIONAL PRODUCING AREAS IN SOUTHERN CANADA 


(MMstb) 
BRITISH COLUMBIA ALBERTA SASKATCHEWAN TOTAL CANADA 
VEAR GWILIE Bey NEB GWise AERCB NEB GULE NEB GULF NEB 
COMMISSION 

1975 a0 © 6.6 140 100 128 C6 31 181 169 
1976 4.0 163 5.8 130 200 Mie BS: 27 168 (ay 
1977 3.0 1.6 ANS V23 200 106 30 24 156 ey 
1978 4.0 ies BS 115 200 Q7 Bi 2) 147 124 
1979 S10 Zea DS 108 200 88 24 19 135 ViZ 
1980 4.0 De 2S 102 200 80 DI 16 129 102 
1981 x0) UA) 1.9 96 200 Ws 19 14 118 Q2 
1982 Ze) 2.9 eS 90 200 66 17 1 WIZ 83 
1983 20) Ou 12 85 200 60 16 i 103 15 
1984 ZO 4 EO 79 200 55 14 10 95 68 
1985 8:0 3.6 0.8 US 200 50 ks 9 91 62 
1986 DA) 3.9 OW 70 200 45 10 8 82 56 
1987 ZO 4.2 O15 65 200 4] 9 Z 76 5] 
1988 20 HZ 0.4 62 200 38 9 6 VS 46 
1989 3.0 6.2 Or 58 200 34 8 5 69 42 
1990 20 6.2 Os BS 200 ou 8 5 65 39 
1991 20 ow OW 52 200 28 V 4 61 35) 
1992 DO 6.2 0.2 48 200 26 6 S 56 BZ 
1993 1a 6.2 OZ 46 200 2s 5 3 Oz 29 
1994 2.0 6.2 0.1 43 200 21 5 S 50 Oa, 
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Figure 6: Forecasts of Crude Oil Producibility From Reserve Additions in Conventional Areas. 


The Board has noted and generally agrees with the comments 
relating to lead times for implementation of new tertiary 
recovery schemes. Accordingly, it envisages that during the 
next decade the majority of reserves additions will accrue 
from secondary recovery processes, such as new or expanded 
waterflood schemes and improvements in waterflooding 
techniques. Some additions could come from other schemes 


such as miscible flooding and polymer injection. 


The Board believes that reserves additions which arise from 
enhanced recovery schemes result in lower initial producing 
rates than similar reserves of new primary oil. To translate 
annual reserves additions into producibility, an initial reserves 
to production ratio of 30 has been used, declining ten percent 
annually to a constant ratio of 10. 


The resulting forecast of potential producibility from additions 
to established reserves in the conventional producing regions 


in Canada is shown in Figure 6. Also shown are the forecasts 
submitted at the hearing. The Board’s forecast is below the 
industry estimates. It is somewhat below the estimate shown 
in the October, 1974 report, primarily because reserves 
additions for 1973 and 1974 are now included in the 
established category. 


Pentanes Plus Reserves 


i) Views of Submittors 


The forecasts of pentanes plus producibility submitted at the 
hearing are shown in Figure 7. HBOG and the AERCB 
provided details on a pool or plant basis. Other companies 
provided pentanes plus forecasts for gas pools which they 
operate. All forecasts shown include pentanes plus production 
from established natural gas reserves together with production 
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Figure 7: Forecasts of Producibility of Pentanes Plus From Established Reserves and Reserve Additions. 


from forecast reserves additions. Assumptions regarding yield 
of pentanes plus from natural gas reserves additions ranged 
from 5 to 19 barrels per million cubic feet. 


li) Views of the Board 


The pentanes plus forecast used by the Board for the October, 
1974 report has also been plotted on Figure 7. The as- 
sumptions used to prepare that forecast were discussed in 
detail in that report. In view of the general agreement of the 
forecasts shown in Figure 7, the Board has decided to 
adhere to its 1974 forecast for pentanes plus producibility. 


Oil Sands Deposits 


i) Views of Submittors 


The following table contains a summary of the estimates 
submitted regarding the commencement of operation of 


various Oil sands mining and in situ plants. In the case of 
most submittors, this represents a substantial reduction from 
last year’s estimates. The reasons most commonly cited 
for this were: 


— the estimates of construction costs including the effect 
of inflation have more than doubled, 


— the current economic climate related to governments’ 
share of income, (royalties and taxes), 


— the problem of finding sufficient risk capital to finance 
these large projects. 


ii) Views of the Board 


The difficulties currently being experienced in development 
of the massive oil sands projects were not totally unanti- 
cipated. The Board’s forecast of last year was considerably 
more conservative than other forecasts submitted at that 
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Figure 8: N.E.B. Forecast of Oil Sands Producibility. 


time. However, the effects of inflation and the current 
economic environment have made even the Board's forecast 
appear optimistic. Consequently, while still expecting pro- 
duction from the Syncrude plant in 1979, the Board is 
allowing for one year of slippage in the on-stream date for 
the third mining plant from 1981 to 1982. This would put 
Syncrude and the next mining plant three years apart. It also 
appears reasonable to allow three years before the next plant 
is completed, meaning that the fourth mining plant would 
commence production in 1985. Developments following this 
are expected to be heavily influenced by the success of 
frontier oil exploration efforts, To illustrate what the Board 
believes is a plausible development rate for mining plants 
after 1985, plants are shown as coming on stream every 
two years, in Figure 8. 
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With regard to in situ oil sands plants, the Board believes 
that the previous estimate of 1986 for production from the 
first plant is still realistic, pending suitable economic ar- 
rangements between the developer and governments. In the 
light of evidence presented at the hearing, the on stream 
date of the second plant has been moved from 1990 to 1991. 


Frontier Reserves 
i) Views of Submittors 


Several companies submitted reserves and producibility 
estimates for the frontier areas. However, only three com- 
panies projected production from these areas prior to 1985, 
which is the last year covered in the period of protection. 


In each case the region expected to be on production earliest 


is the Mackenzie Delta-Beaufort Sea area. The three estimates ii) Views of the Board 


are as follows: 5 ct ‘ 
It is the opinion of the Board that the estimates presented 


Submittor Year of Production Rate in the above table are not unreasonable, However, until 
First Production Mb/d definitive plans for a pipeline have been established, Arctic 

Imperial 1983 300 producibility must be considered too speculative to warrant 
inclusion in a procedure designed to provide protection for 

Mobil 1983 200 Canadian requirements. Accordingly, the Board's forecast does 
not include reserves or potential producibility estimates 


Texaco 1984 100 from the frontier regions. 
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Figure 9: N.E.B. Forecast of Potential Producibility of Canadian Crude Oil and Equivalent. 
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Requirements and Conservation 


Considerations 


The Demand for Petroleum Products 


This section of the report deals with the views of submittors 
and the views of the Board concerning the future demand 
for petroleum products in Canada. As set forth in item II 
of the Outline for Submissions (Appendix B) submittors 
were requested to provide forecasts of total market sales of 
refined petroleum products in sufficient detail to permit a 
comparative evaluation. 


Submittors were also invited to 


provide opinions and, if possible, estimates to assist the 
Board in identifying and quantifying reductions in Canadian 


oil demand resulting from conservation measures. 


Of the thirty submissions received, fifteen contained in- 
formation on demand. The names of these submittors are 
shown in Appendix E, Table 1. Of these, thirteen actually 
provided forecasts. Some of the submittors who provided 
demand forecasts restricted themselves to the market areas 
or products with which they were primarily concerned. Four 
submittors provided forecasts of demand for all the major 
refined petroleum products for all the major regions in Canada. 
Of these, two submittors provided forecasts which incor- 
porated anticipated or potential effects of specific conservation 
measures On demand. 


The Board has considered the evidence submitted at this 
hearing, and has developed two sets of forecasts of demand 
for petroleum products in Canada: demand in the absence 
of energy conservation and demand considering conservation 
effects. A regional breakdown of the forecasts developed by 
the Board is tabulated in Appendix E, Tables 2 through 13. 
For the case of demand with conservation, a product by 
product breakdown is provided for each region. For the 
case of demand without conservation, the Board’s forecast 
of the total demand for all products in each major region 
is presented. A summary comparison of the various forecasts 
of total petroleum product demand in Canada, 1974-1994, 
is presented graphically in Figure 10. It should be noted 
that in all cases where the range of submission estimates 
is given, neither the high nor the low forecasts are necessarily 
comprised of the figures of any one submittor. Further, 
where submittors did not provide estimates for particular 
years, as requested in the Outline for Submissions, Board 
staff made the necessary interpolations or extrapolations. 
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Figure 10: Comparison of Total Petroleum Product Demand, Canada, 
1974-1994. 


The views of submittors and the Board related to major 
forecast assumptions, energy conservation, and factors con- 
cerning specific forecasts of the major petroleum products 
are presented in the following sections. 


a) Major Forecast Assumptions 


i) Views of Submittors 


Submittors were requested to describe clearly their major 
assumptions, especially those concerning the relative prices 
of oil and other in various markets. In 
summary, the following views were expressed. 


energy forms 


The assumptions made by submittors regarding the rate of 
growth of real Gross National Product (“GNP”) in Canada 
over the forecast period were similar. Imperial and Texaco 
Canada Limited (““Texaco’’) both assumed an average annual 
growth rate in GNP of 4.5 percent between 1974 and 1994. 
Shell assumed no economic growth in 1975, and an annual 
rate of growth of 5.0 percent between 1976 and 1994. 


As with GNP, the assumptions made by submittors regarding 
the rate of growth of population in Canada over the forecast 
period were generally quite similar. Shell assumed an annual 
rate of growth of 1.2 percent, Imperial assumed 1.3 percent, 
and Texaco assumed 1.4 percent. 


The demand forecasts provided by submittors were usually 
based on the assumption that the Canadian crude oil prices 
(and therefore the prices of petroleum products) would rise 
toward world prices. Gulf assumed that Canadian crude oil 
prices would reach world prices by 1977; Imperial assumed 
1978, while both Shell and Texaco assumed 1980. Submittors 
did not make explicit assumptions about the movement of 
crude oil prices beyond 1980. 


Most submittors assumed that the prices of natural gas and 
oil would move towards equivalence on a British thermal 
unit (‘Btu’) basis. In its base case (no conservation) Shell 
assumed that natural gas would remain underpriced relative 
to oil, while in its conservation case Shell assumed Btu 
equivalence would be reached in 1977. Texaco assumed that 
natural gas prices would increase to the point where the cost 
to the consumer would be equivalent to refined petroleum 
products on a Btu basis, but gave no date for this to occur. 
Texaco indicated that the assumption of Btu price equivalence 
of oil and gas in Ontario and Quebec would imply that natural 
gas would still be the more economical fuel in the Prairie 
Provinces. 


The B.C. Energy Commission, in forecasting the demand for 
petroleum products in British Columbia, assumed a gas price 
sufficiently below oil in the residential sector to capture 
most of the incremental market in gas-serviced areas. In the 
commercial and industrial sectors, it used two price as- 
sumptions to develop two different forecasts. The first 
assumption was the same as that used in the residential 
sector, (that is, gas priced lower than oil), while in the second 
case prices would be such that consumers wouid be indifferent 


between the use of oil and gas. 


Imperial assumed that electricity prices would increase, but 
at a slower rate than those for oil and gas, as new coal and 
nuclear 


generating facilities increasingly supplement tra- 


ditional sources. 


In general, submittors assumed no significant expansions of 
natural gas service areas, either in the province of Quebec 
(to areas east of Montreal) or in British Columbia (to 
Vancouver Island). The B.C. Energy Commission and Standard 
Oil Company of British Columbia Limited specifically assumed 
that 
would occur during the forecast period. Shell assumed no 


no extension of gas service to Vancouver Island 
extension of the gas service areas in either British Columbia 
or Quebec. Texaco and Gulf stated that they did not assume 
a major increase in the share of natural gas in the Quebec 
market. 


ii) Views of the Board 


The following major assumptions underlie the various pe- 
troleum product demand forecasts prepared by the Board. 


lt was assumed that there would be little or no growth in 
Canada’s real GNP in 1975, followed by some expansion in 
1976, and an average annual growth rate of 4.5 percent 
between 1977 and 1994. It was also assumed that Canada’s 
population would grow at an annual rate of 1.3 percent over 
the forecast period. This assumption is consistent with 
Statistics Canada Projection B in ‘Population Projections 


for Canada and the Provinces 1972-2001.” 


Regarding prices, it was assumed that the Canadian crude oil 
price would approach the world price of crude by the end 
of the decade. It was also assumed that the price of natural 
gas at the city gate in Toronto would equal the price of crude 
oil at the refinery gate in Toronto by 1978, on a Btu 
equivalent basis. This assumption implies that the cost of 
natural gas at the city gate in Northern Ontario, Manitoba, 
Saskatchewan and Alberta will be less than the equivalent 
cost of crude oil, since the cost of transporting gas is greater 
than the cost of transporting oil. Further, it was assumed 
that price equivalence on a Btu basis at the city and 
refinery gates in Toronto would result in relative prices on a 
Btu basis at the burner tip in the residential/commercial 
sectors such that natural gas will be the slightly preferred fuel 
in these sectors because of its premium qualities. In the 
industrial sector, it was assumed that price equivalence on a 
Btu basis at the city and refinery gates would result in burner 
tip prices such that, in general, the final consumer would be 
indifferent as to whether natural gas or oil is used as a fuel. 
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It was assumed for the purposes of this forecast that there will 
be no expansion of the gas service area in the province of 
Quebec and no extension to Vancouver Island, over the 
forecast period. It should be noted that these assumptions 
may not be consistent with views expressed at other hearings 
of the Board or with the Board’s views expressed in previous 
In the recent NEB Natural Gas Supply and Re- 
quirements Report, for example, it was assumed that gas 


reports. 


service would be extended to these areas. The assumptions 
made in the present report reflect the evidence and Board 
judgments on the matter at this time. If there is any resulting 
bias in the petroleum product demand forecasts, it is in the 
direction of providing additional protection for Canadian 
requirements. 


Regarding each form of energy, it was recognized that there 
may be supply constraints from time to time during the 
forecast period, but these are not possible to predict with 
precision and for the purpose of this forecast, it was assumed 
that there would be none. 


b) Conservation 


/) Views of Submittors 


An important purpose of the hearing was to obtain a cross- 
section of views on conservation as it relates to the con- 
sumption of petroleum products in Canada. The views 
provided by submittors demonstrated that the problem of 
defining conservation 


is as intricate as the problem of 


estimating its probable impact on future demand. 


It was generally agreed that both higher crude oil prices and 
government sponsored conservation programs would lead to 
a dampening of future Canadian demand for refined petroleum 
products. There was no agreement, however, as to whether 
Or not demand reductions due to higher prices should be 
termed ‘‘conservation’’. 


Imperial was explicit both in its submission and in sub- 
sequent testimony in stating that the definition of con- 
servation should be restricted to cover only the amount of 
demand reduction brought about by non-price factors. In 
its submission, Imperial provided three forecasts: a Trends 
Continued case, and Case A and Case B which depicted, 
respectively, a moderate and a severe response to higher 
energy prices and/or government demand-reducing programs. 


It was therefore possible to determine how much _ higher 
energy prices and government programs taken together would 
reduce demand relative to its Trends Continued case, but it 
was not possible to determine how much of the reduction 


~would be due to price change and how much due to govern- 


ment demand-reducing programs. 


Gulf did not attempt to measure the effect of conservation 
on demand. It did, however, define conservation to include 
price effects. Gulf recommended conservation through legis- 
lation where necessary and through economic policies designed 
to permit energy prices to reach competitive levels in the 
market place. 


Several submittors provided estimates of the effect of con- 
servation on demand. Most submittors addressing themselves 
to this subject provided estimates of total energy savings in 
each of the major end-use sectors that could result from 
conservation. 


In the transportation sector, the energy consumed consists 
mostly of motor gasoline and diesel fuel. In turn, very little 
of these refined petroleum products are consumed in any 
other sector. Imperial estimated that higher energy prices 
and/or government demand-reducing programs could lead 
to a reduction in the demand for energy in the transportation 
sector from 15 percent (Case A) to 28 percent (Case B) by 
1990, relative to its Trends Continued case. Imperial noted 
that such reductions could come about from the development 
of smaller automobiles and automobile engines, reduced use 
of automobiles, reduced speed, and the encouragement of 
less energy-intensive transportation modes (such as rapid 
transit). The Nova Scotia Energy Council (‘N.S. Energy 
Council’), after examining various potential areas of demand 
reduction in the transportation sector, projected a maximum 
reduction of 11.4 percent in motor gasoline consumption in 
Nova Scotia by 1994, and no reduction in diesel fuel con- 
sumption, relative to its ‘‘no conservation’ case. Shell 
estimated a possible total demand reduction in the transporta- 
tion sector due to conservation of 13 percent by 1980 and 
23 percent by 1990, relative to its base case. The Ontario 


Ministry of Energy (‘Ontario’) submission contained a 
detailed analysis of the reductions in demand which were 
possible in the transportation sector from conservation 
measures. Preliminary indications suggest motor gasoline 


demand could be reduced by at least 20 percent and possibly 


as much as 30 percent by 1994 relative to historic trends, 
and that savings in the order of 10 percent for diesel fuel 
could be realized. In the Ontario submission, consumption 
in the transportation sector was discussed as being a function 
of the number of vehicles, the degree of utilization of the 
vehicles, and the efficiency of the vehicles. The number of 
vehicles is determined by population and income, while the 
degree of utilization is determined by necessity, convenience 
and the availability of transportation choices. It was suggested 
that the convenience, comfort and privacy of the automobile 
will not be easily discouraged and therefore a severe increase 
in the cost/benefit ratio of private cars would be required 
in order to change utilization patterns. In the area of potential 
savings from increased vehicle efficiency, Ontario discussed 
vehicle size mix, aerodynamic drag, engine type (primarily 
the advantages of diesel over gasoline engines and the 
possibilities of the stratified charge engine), maintenance 
and driving habits. The possibilities of intermodal shifts 
in commercial transportation (such as piggyback and con- 
tainerization) and the electrification of major rail lines were 
mentioned as areas for potential saving of diesel fuel. 


Light fuel oils are consumed primarily in the residential/ 
commercial sector and it is in this sector that most of the 
light fuel oil conservation would occur. In the Ontario 
submission it was concluded that the various feasibilities 
of conservation could lead to a potential demand reduction 
of 15 to 20 percent by 1994 in the residential sector and 
15 to 20 percent in the commercial sector. Imperial estimated 
that energy price increases and/or government demand- 
reducing programs would reduce demand in the residential/ 


commercial sector by 10 percent (Case A) to 22 percent 


(Case B) by 1990, relative to its Trends Continued case. 


Shell estimated potential demand reductions in the residential/ 
commercial sector through conservation of 18 percent in 
1980 and 22 percent in 1990 relative to its base case. In 
arriving at these estimates, Shell assumed that, beginning in 
1976, the National Building Code would be amended so that 
insulation of all new houses would conform to standards for 
electrically heated homes. It was also assumed that 50 
percent of the existing stock of houses would have extra 
insulation added by 1980, and 80 percent would have extra 
1990. 
efficient burners and heat exchangers, 


insulation by Improved furnace efficiency (more 
recycled effluent 


gases, and insulated ductwork) as well as increased public 


awareness were also considered. In commercial buildings, 
savings were anticipated from improved heating and cooling 


technology and improvements in architectural design. 


Heavy fuel oil is consumed primarily in the industrial and 
commercial sectors. Shell estimated potential savings from 
conservation in the industrial sector of 10 percent by 1980 
and 36 percent by 1990 relative to its base case. Such savings 
could result from incentives to increase capital investment 
in equipment and processes which use energy more efficiently, 
more-frequent maintenance, replacement of inefficient equip- 
ment and the recycling and re-use of component materials. 
Imperial estimated that energy price increases and/or govern- 
ment demand-reducing programs could reduce demand in 
the industrial sector by 10 percent (Case A) to 17 percent 
(Case B) by 1990, relative to its Trends Continued case. 
The mechanisms through which such savings might occur 
were similar to those outlined by Shell. 


ii) Views of the Board 


As noted earlier, the Board prepared two sets of forecasts 
of the demand for refined petroleum products in Canada. 
The differences between these two sets of forecasts reflect 
the Board’s estimates of the effect of conservation on the 
demand for the various petroleum products. These estimates 
reflect the Board’s view that the results of all efforts made 
by Canadians to reduce the use of petroleum products should 
be recognized as conservation. This should be the case 
whether, for example, people turn down their thermostats 
as a result of increases in the price of light fuel oil, or whether 
demand is reduced in response to a specific government- 
sponsored conservation program. On the other hand, it is 
felt that decreases in the demand for petroleum products 
due to the substitution of other forms of energy could not 
be classified as conservation. 


In Appendix E Table 14, the Board's estimates of the effect 
of conservation on the demand for energy are provided. 
These estimates support the Board's forecasts of petroleum 
product demand. For each major end-use sector, a description 
is provided of the possible conservation actions that might 
be taken, the motivating forces behind such actions, and the 
resulting energy savings. For the transportation sector, total 
energy savings of approximately 17 percent due to con- 
servation are envisaged by 1994; for the residential/commercial 
sector, 15 percent; and, for the industrial sector, 15 percent. 
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c) Forecasts of Refined Petroleum Product Sales 


As outlined in item II of the Outline for Submissions 
(Appendix B), submittors were requested to provide estimates 
of total market sales of motor gasoline, light fuel oil, 
kerosene and stove oil, diesel fuel, heavy fuel oil, petro- 
chemical feedstock, and other products. !t was suggested 
that estimates be provided for the Atlantic Provinces, Quebec, 
Ontario, Manitoba, Saskatchewan, Alberta, British Columbia 
and the Yukon and Northwest Territories, and for the years 
1975, 1976, 1977, 1980, 1985, 1990 and 1994. It was also 
suggested that all forecasts be accompanied by one year or 
more of actual data. 


Forecasting the demand for refined petroleum products in 
Canada over the next 20 years is a complex task. The prices 
of all energy forms are changing substantially, both absolutely 
and relatively. Demand conservation is a relatively new 
phenomenon, and there is very little historical experience 
to assist in identifying and estimating its impact on future 
demand. Given the uncertainties, there is substantial scope 


for divergent opinion. 
Motor Gasoline 


i) Views of Submittors 


Submittors provided a rather wide range of forecasts of the 
demand for motor gasoline in Canada, largely as a result of 
the different assumptions employed by each. There was 
general agreement, however, that motor gasoline demand 
would not continue to grow at historical rates. 


Texaco, which did not incorporate the impact of specific 
conservation measures into its forecast, provided the highest 
estimate of motor gasoline demand in 1994, at 1,304 thousand 
barrels per day (““Mb/d’’), implying an average annual growth 
rate of 4.2 percent over the forecast period. The Texaco 
estimates for motor gasoline sales in the various geographic 
areas were also consistently higher than those of other 
submittors (except for the Yukon and Northwest Territories 
where the Texaco estimate was below that of Shell's base 
case). 


Gulf estimated that total motor gasoline sales would be 
1,075 Mb/d in 1994, implying an average annual growth 
rate of 3.2 percent. In making its estimate, Gulf assumed 


that technology in ‘the transportation sector would be 
improved, but not changed radically over the forecast period. 
Thus, the gasoline piston engine would remain the primary 
power plant through 1985 with the stratified charge version 
being phased in after 1977. It was also assumed that fuel 
economy would continue to be emphasized in automotive 
design. 


Shell provided two forecasts of the demand for motor gasoline 
in Canada: 
forecast. The conservation forecast constituted the lowest 
forecast of demand provided by submittors, with estimated 
demand in 1994 of 651 Mb/d, implying an average annual 
growth rate of 0.6 percent. Shell's conservation forecast was 


a no-conservation forecast and a conservation 


based on the assumptions that miles driven per car would 
not increase, that the car sales mix would change from 
44/22/34 (standard, compact and sub-compact) to 5/25/70 
over the forecast period, and that engine efficiency (in miles 
per gallon) would increase by 30 percent for sub-compacts 
and 40 percent for other sizes (relative to the 1974 level 
of efficiency). 


li) Views of the Board 


The Board estimates that if there were no conservation in the 
use Of motor gasoline over the forecast period, demand in 
Canada would be 1,150 Mb/d in 1994. This would imply 
an average annual growth rate in demand of 3.6 percent 
between 1974 and 1994, with regional variations ranging from 
a low of 2.4 percent in Saskatchewan to a high of 4.9 percent 
in the Yukon and Northwest Territories, with Ontario, Quebec 
and the Atlantic region all at 3.6 percent. 


Incorporating the anticipated effects of conservation into its 
forecast, the Board estimates that the total demand for 
motor gasoline in 1994 will be 922 Mb/d, implying an 
average annual growth rate of 2.5 percent. Further, it is 
anticipated that the average annual growth rates in the demand 
for motor gasoline in the various regions will range from a low 
of 1.3 percent in Saskatchewan to a high of 3.7 percent in the 
Yukon and Northwest Territories, with Ontario, Quebec and 
the Atlantic region at 2.5 percent. 


The major factors underlying the Board's forecasts of demand 
with conservation include expectations that the ratio of 


automobiles to population will increase from its current level, 


engine efficiencies will increase substantially, the new car 
sales mix will shift significantly to smaller cars and car 
utilization will not change from current levels. All factors 
considered, it is estimated that the demand for motor 
gasoline in Canada will be approximately 20 percent lower 


by 1994 than it would have been without conservation. 


Figure 11 shows a comparison of the Board's forecasts of 
motor gasoline demand in Canada over the next 20 years, 
with the range of the high and low forecasts of submittors. 
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Figure 11: Comparison of Motor Gasoline Demand, Canada, 1974- 
1994, 


Light Fuel Oil, Kerosene and Stove Oil 


i) Views of Submittors 


Although submittors provided a rather wide range of forecasts 
of light fuel oil, kerosene and stove oil demand in Canada, 
there was general agreement that the demand for these 
products would not grow as rapidly over the forecast period 
as the demand for other refined petroleum products. 


Gulf, Shell (in its base, or no conservation, case), and Texaco 
were close together in their estimates of total Canadian 
demand for these products, with forecast sales of 529 
Mb/d, 549 Mb/d and 503 Mb/d respectively in 1994. The 


Shell conservation case and the Imperial Case A (moderate 
response to higher energy prices and/or government demand- 
reducing programs) estimates were similar, with forecast 
sales of 339 Mb/d and 347 Mb/d respectively in 1990. 


Most light fuel oil is used in the residential/commercial 


sector, for space heating. Imperial projected significant 
penetration by electricity for space heating in the residential/ 
commercial sector in British Columbia, Ontario and Quebec 
over the forecast period. This projection is reflected in 
Imperial’s forecast of the demand for light fuel oil, kerosene 
and stove oil in Canada, which implies an average annual rate 


of growth of 0.5 percent between 1974 and 1990. 


The B.C. Energy Commission, dealing specifically with 
British Columbia's light fuel oil requirements, pointed out 
that it expects natural gas to capture most of the incremental 
residential market, with natural gas continuing to be priced 
lower than light fuel oil. In testimony the B.C. Energy 
Commission stated that most of the oil-to-gas conversions 
in the gas-serviced areas in the province have already been 
made so that this factor will not be important over the 
forecast period. 


ii) Views of the Board 


In its forecast of the demand for light fuel oil, kerosene and 
stove oil, not including the effect of conservation, the Board 
estimates total demand in Canada at 465 Mb/d in 1994, 
implying an average annual growth rate of 1.7 percent over 
the forecast period. In general, for those regions where 
natural gas is available, it is assumed that it will capture 
significant portions of the incremental demand for energy 
in the residential/commercial sector. (This follows from the 
Board’s relative price assumptions discussed earlier under 
“Major Forecast Assumptions’). It is also expected that 
electricity will capture a significant portion of the incremental 
residential/commercial market, especially in those areas where 
significant amounts of electricity can be generated without 
use of fossil fuels. 


Regarding the Board’s regional forecasts of the demand for 
light fuel oil, kerosene and stove oil, in the absence of the 
effect of conservation, the average annual growth rates 
implicit in these forecasts range from a low of zero growth 
in the Prairie Provinces, to relatively slow growth in Ontario, 


of 
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British Columbia and Quebec (1.0 percent, 1.3 percent, and 
1.7. percent, respectively) to relatively brisk growth in the 
Atlantic Provinces and the Yukon and Northwest Territories 
(3.3 percent and 3.7 percent, respectively). 


With 
conservation, it is estimated that the impact of conservation 
will gradually increase to a point where the demand for 
light fuel oil, kerosene and stove oil will be 15 percent less 


respect to the Board’s forecast of demand with 


than it would have been without conservation, by 1994. 
A significant proportion of this saving is expected to come 
about through 
family dwellings. 


improved insulation of existing and new 


Figure 12 shows a comparison of the Board's forecasts of 
light fuel oil, kerosene and stove oil demand in Canada over 
the next 20 years with the range of the high and low forecasts 
of submittors. 
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Figure 12: Comparison of Light Fuel Oil, Kerosene, Stove Oil 


Demand, Canada, 1974-1994. 


Diesel Fuel Oil 
/) Views of Submittors 


Although the forecasts of diesel fuel demand in Canada 
provided by submittors were based on different sets of 


assumptions, they were similar. In general, they indicate 


a common expectation that diesel fuel will continue to 
show strong growth (relative to most of the other refined 
petroleum products), although at rates somewhat reduced 
from historical values, largely because of assumptions of 


lower levels of economic growth than experienced in the past. 


Shell (in its base case) and Texaco (which did not incorporate 
the effects of specific conservation measures into its forecast) 
had the highest estimates of diesel fuel sales in 1994, at 
486 Mb/d and 489 Mb/d respectively. Shell, in its conservation 
case, estimated a Canadian demand of 402 Mb/d in 1994. 
The major factors influencing the Shell conservation case 
estimates were intermodal shifts from road to rail and some 
railroad electrification. Imperial provided the lowest forecast 
of diesel fuel demand, with estimated sales in 1990 of 
315 Mb/d in its Case A forecast (moderate response to 
higher energy prices and/or government demand reducing 
programs). 


fi) Views of the Board 


The Board estimates that if there were no conservation in 
the use of diesel fuel over the forecast period, demand in 
Canada would be 486 Mb/d in 1994, implying an average 
annual growth rate of 4.9 percent over the forecast period. 
Regarding the various regions, for the case of demand without 
conservation, it is estimated that demand would grow at an 
average annual rate of 5.2 percent in Ontario, Quebec and 
British Columbia, and 4.7 percent in the Atlantic region. 


With respect to demand with conservation, it is the Board's 
judgment that although the demand for diesel fuel can be 
reduced by conservation measures, the scope for such saving 
is limited. Specifically, it is felt that the prospects of 
improvements in engine efficiency (as measured by miles 
per gallon) are not as great for diesel engines as for gasoline 
engines. Although railway electrification could yield some 
savings, costs render major conversions unlikely. In addition, 
significant intermodal shifts from road to rail are not 
expected. All factors considered, it is estimated that the 
demand for diesel fuel in Canada will be approximately 
10 percent lower by 1994 than it would have been without 
conservation. 


Figure 13 shows a comparison of the range of the high 
and low forecasts of the submittors and the Board's forecasts 
of the demand for diesel fuel in Canada from 1974 to 1994. 
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Figure 13: Comparison of Diesel Fuel Oil Demand, Canada, 1974 
1994. 


Heavy Fuel Oil 


i) Views of Submittors 


A rather wide range of forecasts of heavy fuel oil demand in 
Canada was provided by various submittors, again largely 
reflecting the different assumptions and methodology used. 
Gulf’s forecast was generally the highest, with forecast sales 
of 692 Mb/d in 1994. Gulf stated that its relatively high 
forecast (an average annual growth rate of 4.2 percent over 
the forecast period) primarily reflected Gulf's estimates of 
heavy fuel oil requirements for thermal generation of 
electricity. In its testimony, Gulf named the Lennox and 
Wesleyville generating plants in Ontario and the Coleson’s 
Cove generating plant in New Brunswick as the only new 
thermal generating plants considered in its forecast. 


Shell, in its base case, forecast heavy fuel oil sales between 
those of Gulf and Texaco until 1980, but forecast a 
significant decrease in the growth rate of demand after 
1980, resulting in a demand of 522 Mb/d in 1994. Shell 
obtained its estimates of energy requirements in the industrial 
sector (a major user of heavy fuel oil) by correlating re- 
quirements with industrial output and industrial employment 


and then disaggregating energy demand into demand for 
specific petroleum products on the basis of interfuel price 
competition. Regarding heavy fuel oil requirements for 
thermal generation, Shell specifically considered the same 
Gulf. 
generally constituted the lowest forecast of heavy fuel oil 


generating plants as Shell's conservation forecast 
demand provided by the submittors. Shell estimated that by 
1994, through conservation, the demand for heavy fuel oil 
in Canada would be approximately 29 percent lower than 
it would otherwise be. 


ii) Views of the Board 


The Board estimates that if there were no conservation in 
the use of heavy fuel oil over the forecast period, demand 
in Canada in 1994 would be 627 Mb/d. In forecasting the 
demand for heavy fuel oil in the various regions in Canada, 
separate examinations were conducted regarding the industrial 
and commercial end-use sectors, for thermal generation of 
electricity and the marine transportation subsector. 


The Board estimates that there will be little or no growth 
in the demand for heavy fuel oil in the industrial and 
commercial sectors through 1977 in those regions where 
natural gas is available. After that time, it is felt that the 
demand in these sectors generally will grow at a rate 
reflecting the rate of growth in real GNP. The exception 
is in the Prairie Provinces, where it is felt there will be no 
growth in the demand for heavy fuel oil in the industrial 
and commercial sectors throughout the forecast period. 
(These assumptions follow from the Board's relative price 
assumptions discussed under “Major Forecast Assumptions. ). 


Regarding future demand for heavy fuel oil to generate 
electricity in Canada, regional forecasts were made by the 
Board on the basis of current power utility projections of 
their future generation expansion programs. One of the main 
considerations was the extent to which the companies 
currently anticipate meeting future electricity demand with 
nuclear generating facilities. It is anticipated that most of 
Canada’s future heavy fuel oil requirement for electric power 
generation will be in the Atlantic Provinces and Ontario. The 
Board’s projections of future heavy fuel oil requirements for 
power generation in Nova Scotia and Ontario are generally 
consistent with those outlined in the submissions provided 


by the N.S. Energy Council and Ontario Hydro, respectively. 
Some of the major plants which were considered in estimating 
Canada’s future requirements of heavy fuel oil for power 
generation were the Coleson’s Cove plant in New Brunswick 
and the Lennox and Wesleyville plants in Ontario. 


“In the case of demand with conservation, the Board estimates 
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that the demand for heavy fuel oil in Canada will be 
approximately 12 percent less by 1994 than it would be 
were there no conservation. It is felt that there is very little 
scope for fuel conservation either by electric utility companies, 
or in the marine transportation subsector. Most of the 
saving in heavy fuel oil is expected to be in the industrial 
and commercial sectors. 


In Figure 14 a comparison of heavy fuel oil demand forecasts 
between 1974 and 1994 is shown. 
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Figure 14: Comparison of Heavy Fuel Oil Demand, Canada, 1974- 
1994, 


Petrochemical Feedstock 


i) Views of Submittors 


Submittors’ estimates of Canadian petrochemical feedstock 
requirements in 1994 ranged from a high of 198 Mb/d (Shell) 
low of 123 Mb/d (Texaco). 


to a The technique used 


by most submittors,was to assume a constant annual rate of 
growth based on historical experience and market intelligence; 
however, Gulf explicitly took into account the significant 
increase in requirements which will result from the start-up 
of the Petrosar plant in 1977. None of the submittors took 
into account the two world-scale naphtha-based petrochemical 
plants which the Alberta Board anticipates will be built 
between 1985 and 1995. 


ii) Views of the Board 


The Board's forecast of petrochemical feedstock demand 
in Canada is significantly higher than those provided by 
requirements of 242 Mb/d in 
1994. The major assumptions underlying the Board’s forecast 
are: 


submittors, with estimated 


a. completion of the expansion of Gulf’s Varennes plant in 
Quebec in 1976; 


b. naphtha feedstock requirements for the Petrosar plant in 
Ontario of 31 Mb/d in 1977 and 35.5 Mb/d by 1979; 


c. heavy fuel oil feedstock requirements of 30 Mb/d com- 
mencing in 1980, for a proposed electrode plant in 
Ontario; 


d. the coming on stream of a second world-scale ethylene 
plant in Ontario by 1990, requiring 35.5 Mb/d of 
petrochemical feedstock; 


e, the coming on stream in 1980 of an aromatics plant in 
Alberta, based on pentanes plus and requiring 25 Mb/d of 
feedstock; 


f. the coming on stream in 1985 of a world-scale oil-based 
ethylene plant in Alberta, requiring 35.5 Mb/d of petro- 
chemical feedstock. 


The Board does not foresee significant reduction in the 
demand for petrochemical feedstocks over the forecast period 
due to conservation. 


A comparison of petrochemical feedstock demand forecasts 
in Canada between 1974 and 1994 is shown in Figure 15. 
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Figure 15: Comparison of Petrochemical Feedstock Demand, Canada, 
1974-1994. 


Other Products 


For purposes of this report, the “other products. category 
consists of refinery-produced propane and propane mixes, 
butane and butane mixes; naphtha specialties, aviation 
gasoline, aviation turbo fuel, asphalt, coke, lubricating oils 


and greases and waxes. 


i) Views of Submittors 


The forecasts provided by submittors indicated general 
agreement that there would be relatively rapid growth in 
the demand for other products in Canada. The average annual 
growth rates implicit in the various forecasts ranged from 
a high of 5.9 percent (Gulf) to a low of 4.2 percent (Shell's 
in the different 
regions. Shell estimated that the effect of conservation on 
the demand for other products would be 8.5 percent by 1994. 


conservation case), with some variation 


One component of the other products group, asphalt, received 
more attention than the others because of its importance to 
the operations of Murphy Oil Company Ltd. (““Murphy’’), 
Husky and PanCanadian. For Canada as a whole, Murphy 
estimated that asphalt demand would be between 68 and 


84 Mb/d in 1985. Murphy did not extend its forecast beyond 
1985. Husky estimated that Canadian sales of asphalt would 
be 81 Mb/d in 1985, and 105 Mb/d in 1994. PanCanadian 
did not provide a specific forecast of asphalt demand. 


ii) Views of the Board 


The Board estimates that if there were no conservation in the 
use of other products over the forecast period, demand would 
be 440 Mb/d in 1994, implying an average annual growth rate 
of approximately 4.5 percent. There is some variation among 
the various regions, reflecting historical trends. 


It is felt that there is little scope for conservation in the use 
of other products. Aviation turbo fuel demand might be 
reduced by increased jet engine efficiency and higher load 
factors, but such savings would probably not amount to 
more than 5 to 10 percent of aviation fuel requirements by 
1994. Propane and butane demand might be affected by 
voluntary and government conservation measures in the 
residential sector, but propane and butane comprise only a 
small portion of the other products category and most of 
the markets for these products are supplied from natural gas 
processing plants. It is felt that there is a low probability 
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Figure 16: Comparison of Other Products Demand, Canada, 1974- 
1994. 
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of significant conservation in the use of the other individual 
products in this category. Altogether it is estimated that 
the demand for other products in Canada will be 5 percent 
less by 1994 than it would have been without conservation. 


For the forecast period 1974 to 1994, a comparison of 
demand forecasts for other products is presented in Figure 16. 


Requirement for Crude Oil and Equivalent 


Future requirements for Canadian feedstocks derive not 
only from forecast demands for petroleum products within 
Canada, but also from the likely intentions of refiners and 
marketers regarding regional transfers and product imports 
and exports. Quantifying these intentions entails assumptions 
concerning refinery utilization, construction of new facilities, 
closure of existing plants and the future opportunities to sell 
Canadian products in foreign markets. It is not surprising, 
therefore, that forecasts of crude requirements provided 
to the Board as shown in Appendix E, Table 15 should 
exhibit considerable variation. The variation becomes more 
pronounced in the latter years of the forecast period. For 
the purposes of this report ‘Transfers’ refers to those 
products which, because of shortages or price considerations, 
are transferred across the boundary known as the ‘Ottawa 
Valley Line’. ‘Own use and loss’’ is determined by the level 
of refinery runs and the products manufactured. Inventory 
changes and butanes used for blending are the items. in- 
cluded in “Other Adjustments’. 


/) Views of Submittors 


For the area East of the Ottawa Valley Line (‘“EOV”) it was 
generally submitted that product imports would show little 
increase over the period, although opinions differed over 
whether such imports would cease or continue at slightly 
below current levels. Most submittors assumed that product 
exports were necessary to ensure efficient operation of 
refineries. Texaco’s assumption of increased refinery capacity 
in the Atlantic region between 1975 and 1980 resulted in 
significant increases in exports compared with other forecasts 
submitted. Net product transfers between the areas east and 
west of the Ottawa Valley Line were estimated to continue 
throughout the forecast period by all submittors except Shell 
which assumed a net balance in product supply and demand 
by 1985. Texaco’s estimate of growth in crude requirements 


for the period 1974-1994 of 4.1 percent was the highest sub- 
mitted. That forecast assumes no conservation. The lowest 
rate of growth, averaging 1.2 percent, was submitted by 
Imperial in its Case B forecast. 


In the area West of the Ottawa Valley Line (“‘WOV”) some 
forecasts showed continued imports primarily because of 
local shortfalls of product rather than any over-all deficiency 
in crude refining capacity. Other submittors, by projecting 
a sharp decline in imports, assumed these shortfalls would 
be met by additional capacity or interprovincial transfers. 
Product exports were estimated to continue at a marginal 
level except for the forecasts of Shell and Texaco which 
assumed relatively large volumes of exports in some years 
in order to balance refinery operations. The highest estimate 
of the average annual rate of growth in crude requirements 
for the period 1974-1994 was 4.2 percent submitted by 
Texaco; the lowest, averaging 2.1 percent, was provided by 
Imperial in its Case B forecast. 


li) Views of the Board 


For the area EOV the Board has assumed that there will be 
excess refinery capacity until the post-1985 period. This cir- 
cumstance coupled with the uncertainty of the availability of 
foreign markets suggests that there could be large fluctuations 
in the relative levels of product imports, exports and transfers. 
The Board has assumed, particularly in the period 1975-1977, 
a lower level of product imports and exports than in 1974 
as Canadian marketers take advantage of excess supply to 
purchase their product requirements locally in preference 
to importing. Net transfers to the area WOV primarily of 
heavy fuel oil, reflecting the existing movements from Quebec 
to Ontario, are assumed to continue. The Board’s estimate 
of the average annual rate of growth for the requirement of 
crude oil and equivalent, EOV, for the period 1974-1994, 
ranges from 2.5 percent to 3.2 percent, depending on the 
impact of demand-reducing programs. 


For the area WOV the Board has projected excess refinery 
capacity until the post-1985 period on the basis of announced 
intentions to contruct additional capacity in Ontario and 
British Columbia. The Board believes there will be a tendency 
to reduce imports and thus improve refinery utilization. It 
assumes that operation at capacity will not be possible 


between 1975 and 1985 because of anticipated conditions in 
competitive export markets. The Board’s estimate of the 
average annual rate of growth WOV, 1974-1994, for re- 
quirements of crude and equivalent is 3.6 percent based on 
the forecast of demand which includes the effects of con- 
servation and 4.3 percent for the estimate which excludes 
these effects. 


On the basis of the Board’s forecast of the total requirement 
in Canada for crude oil and equivalent, including the effect 
of conservation on demand, the average annual rate of growth 
for the period 1974-1994 is estimated to be 3.1 percent. 
Excluding any reduction in consumption due to conservation 
programs and policies the average annual rate of growth 
would be 3.8 percent. 


In arriving at the forecast requirement for indigenous crude 
and equivalent shown on Appendix E, Table 16, the Board 
has included along with the demand WOV, the volumes of 
crude shipped to refiners EOV. 


Figures 17, 18 and 19 show the average annual rate of growth 
of requirements for crude oil and equivalent EOV, WOV and 
total Canada, respectively. 
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Figure 17: Requirements for Crude Oil and Equivalent East of 


Ottawa Valley Line. 
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Figure 18: Requirements for Crude Oil and Equivalent West of 
Ottawa Valley Line. 
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Figure 19: Requirements for Crude Oil and Equivalent Canada. 
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Protection for Canadian 


Requirements 


The principles and procedures used by the Board to provide 
protection for Canadian requirements of indigenous crude oil 
and equivalent were outlined in its report of October, 1974. 
In brief, forecasts of annual average oil producibility and 
Canadian demand are made to determine the magnitude of 
annual surpluses which may materialize. If such forecasts 
show that surpluses will disappear in less than ten years, 
exports are phased out. The Board considers a ten-year 
period of protection to be appropriate, having regard to 
the accuracy of forecasting and, more particularly, to the 
lead time required to increase producibility through the 
development of new resources. Accordingly, if it is found 
necessary to phase out exports, annual maximum allowable 
export levels are determined by applying to each year's 
surplus a reduction factor representing the years remaining 
until surpluses disappear, divided by ten years. 


To ensure that the Canadian consumers receive the benefits 
of oil conservation programs, estimates are made of the 
quantitative impact of such programs and the annual savings 
are subtracted from the apparent annual surplus before 
calculating allowable exports. In addition, the length of time 
until the supply-demand intersection is reached is determined 
using a demand projection which excludes the effects of 
conservation programs. In this way the benefits of con- 
servation will be retained for Canadian consumers and will 
not flow through in the form of increased exports. 


Mathematically, the procedure can be expressed as follows: 


Ee= (Pi Da'C) ste veattenottosexceed 10) 
10 
Where E is the annual average volume in Mb/d available for 


export licensing during the year for which the 
determination is made. 


Where P is the forecast annual average potential producibility 
of crude oil and equivalent in Mb/d during the year 
for which the determination is made. 


Where D is the forecast annual average demand for Canadian 
use in Mb/d for western Canadian crude oil and 
equivalent during the year for which the determina- 
tion is made. 


Where C is the forecast total increase that would have 
occurred in demand for western Canadian crude oil 
and equivalent in Mb/d if conservation measures 
had not been effective. 

Where t is the time during which supply is forecast to 

exceed Canadian demand, from January 1 of the 

year for which the determination is made, expressed 
to the nearest one tenth of a year, and extended to 

a maximum of ten years. 


The Board's current forecasts of crude oil and equivalent 
producibility and Canadian demand for indigenous feedstocks 
are shown in Figure 20. The figure shows clearly that 
producibility is not adequate to meet demand for a period 
of ten years. In fact, the producibility curve intersects the 
demand curve in 5.0 years and accordingly exports should 
be reduced through application of the formula. 


To determine the permissible level of exports in 1976 by 
means of the formula, it is necessary to anticipate the demand 
which will be served by the Sarnia to Montreal pipeline which 
is expected to be in operation during the last half of the year. 
The Board presently estimates that including line fill, the 
demand served by the pipeline, expressed as an average daily 
requirement for the year 1976, will be 100 Mb/d. Including 
this volume, the total requirement for indigenous feedstocks 
in 1976 is estimated to be 1041 Mb/d. 


Assuming an average of 100 Mb/d for the Montreal pipeline, 
the 1976 allowable exports of crude and equivalent would be 
as follows: 


E =[P—(D+C) Jt 
10 


[1981 — (1041 + 23) ] 5.0 
10 


Il 


459 Mb/d, (say 460 Mb/d) 


The Board favors, however, applying the formula in stages 
in 1976, with export levels related to the requirements 
of the Sarnia-Montreal pipeline. This would tend to allow 
Canadian production to be more uniform throughout the 
year, with resulting cash flow benefits to producers. It 


would also result in a staged reduction in exports, giving 


U.S. customers some additional flexibility in making alternate ere (PHD a0) I 
supply arrangements. 
== [p198.1,— (941 + 23)y), 5.0 
With staging employed, the permissible exports, prior to 0 
commencement of operation of the Sarnia-Montreal pipeline = 509 Mb/d, (say 510 Mb/d) 
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Figure 20: Calculation of Allowable Exports For 1976. 
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export volume would be: = 384 Mb/d, (say 385 Mb/d) 


The calculations shown above can be repeated for subsequent 
years to show the effect the protection procedure will have 
on exports in the future and how long the supply-demand 
intersection can be delayed. For each year considered, a 
supply and demand projection is constructed commencing 
in the year for which the calculation is being performed. To 
construct a potential producibility forecast for any year, the 
previous year’s forecast of potential producibility has to be 
modified since a certain increment of producibility is available 
from the retained reserves resulting from the previous year’s 
restricted rates of production. 


The results of this long-term sensitivity test are shown in 
Figure 21. The lines shown above the 1976 potential 
producibility estimate incorporate the carry-forward of excess 
producibility employing a rate-cumulative technique. It is 
clear from Figure 21 that there are two factors which tend 
to delay the supply-demand intersection. The first is the 
effect of the protection formula which holds back reserves 
and producibility for future Canadian use. The second is the 
effect of conservation. The results of each of these actions 
are seen as the two points at which the 1982 potential 
producibility line intersects the two demand curves. The 
protection procedure results in a delaying of the supply- 
demand intersection by 1.2 years. Conservation results in an 
additional delay of 0.6 years. The combined effect is to 
delay the time of a possible supply-demand intersection by 
1.8 years. 


Also shown on the graph are two lines labelled production 
and exports. On the basis of the Board's current estimates 
of long-term producibility and demand, crude oil exports 
would be eliminated by the end of 1981. 
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Related Matters 


Financial 


i) Views of Submittors 


Submittors were generally less optimistic in their producibility 
forecasts this year than they were a year ago. In terms of 
producibility from established reserves this was stated to be 
due mainly to the failure of the larger producing pools to 
perform as well at the peak as had been predicted. The other 
major reason cited, and this applies to all categories of supply, 
was the financial situation of producing companies. This 
was stated to be affecting exploration and development in 
two ways: 


a) Insufficient economic incentive to undertake major capital 
investment projects in Canada, 


b) a general lack of confidence in the Canadian investment 
climate. 


To support these claims, several companies provided estimates 
of their retained cash per barrel before and after the April 
1974 price increase agreed upon by the Federal and Provincial 
governments. Estimates of retained cash prior to April, 1974, 
ranged from $1.53 per barrel to $2.04 per barrel. Estimates 
for a year later, following the $2.70 per barrel price increase 
and various tax and royalty changes, ranged from $0.24 
per barrel to $2.26 per barrel. 


In the short term, submittors felt that increases in pro- 
ducibility through major field facility expansions, infill 
drilling programs, etc. would be discouraged. For the longer 
term, there would be an adverse effect on exploration efforts, 


and expensive tertiary recovery programs. 


Imperial proposed what it felt was a suitable program to 
stimulate investment. Firstly, companies must be permitted 
to retain 35 percent of the revenue stream after operating 
costs. Secondly, oil prices must be permitted to rise to 
world levels. 


Submittors suggested that for confidence to be restored, 
they required stability in policy and favourable attitudes by 
governments. 


Several companies were asked for views regarding an ac- 
ceptable rate of return for the petroleum industry. Estimates 


ranged from 9 to 20 ‘percent discounted cash flow rate of 
return. Some companies declined to cite any fixed rate of 
return because of the uncertainties of inflation. 


li) Views of the Board 


The Board did not request financial information in its Notice 
of Hearing, or in its Outline for Submissions. However, the 
economic climate obviously has a major effect on producibility 
forecasting, and the Board has received the information 
under “‘related matters’. 


In its own producibility forecasts, the Board has assumed 
an economic climate suitable for vigorous petroleum ex- 
ploration and development activities. The matter of revenue- 
sharing between producers and governments, and the ap- 
propriate crude oil prices are questions involving both levels 
of government and the Board does not feel it is appropriate 
to pursue the matter within the context of this report. It is 
the Board's opinion that the need for an adequate share of 
revenue flows to remain in the hands of industry is a matter 
now more fully appreciated by all levels and departments of 
government. 


Licensing Exports by Grade of Crude Oil 


This subsection of the report deals with the views received 
and the Board's views concerning the need to license exports: 
of crude oil by grade. Although the Board did not specifically 
request views On this matter, evidence was accepted as being 
appropriate under ‘related matters’. 


For the purposes of this subsection, indigenous feedstocks 
include synthetic crude oil and pentanes plus. 


i) Views of Submittors 


Most of the evidence received from those addressing this 
question favoured the adoption of special licensing by crude 
type, particularly heavy crudes, whereas in previous discussions 
with interested parties the Board had received a generally 
negative response to the suggestion of separate licensing. 


It was stated that heavy crude oil requires relatively stable 
producing conditions for maximum efficiency and that abrupt 
changes in production levels could impair ultimate recovery. 
It was also suggested that achieving high levels of production 
is not possible on the basis of the current Canadian market 


for these crudes. There was general agreement that once 
Interprovincial Pipe Line Limited facilities were extended 
to Montreal, the domestic market could expand to include 
those Montreal refiners now utilizing imported heavy crudes. 
This would tend to maintain economic production levels 
without the need to rely on exports of these crudes. Until 
that time, however, heavy oil production would be greatly 
dependent upon export markets. Consequently, it was recom- 
mended that separate licensing be introduced to preserve the 
access of heavy crudes to export markets, Separate licensing 
was also advocated on the grounds that it would contribute 
to orderly marketing negotiations. There was some agreement, 
however, that appropriate pricing of heavy crudes could 
eliminate the need for such action. The evidence indicated 
that separate licensing was not required at this time to 
protect the needs of Canadian refiners. 


The AERCB spoke against separate licensing and in favour 
of the free operation of purchaser nominations as the best 
method of ensuring maximum production of particular grades. 
It was stated that separate licensing increases administrative 
problems arising from unexpected changes in demand for 
and supply of particular grades and it was recommended that 
the Board adopt a common licensing system for all grades of 
crude oil and equivalent. 


ii) Views of the Board 


The Board has given consideration to separate licensing by 
grade of crude with respect to safeguarding the supply of 
specific types of feedstocks for Canadian market requirements 
and with respect to assuring an export market for heavy crude 
surplus to Canadian requirements. 


Separate licensing by crude type as a method of assuring 
that the requirements of Canadian refiners are met is 
warranted whenever there exists sufficient risk of a particular 
type of crude being exported in preference to satisfaction 
of the Canadian demand for it. From information currently 
available, the Board does not see the need, at this time, 
to license heavy crude separately as a protection procedure 
for Canadian refineries. Furthermore, although pentanes plus 
have been licensed separately from other feedstocks since 
oil export controls were introduced in March, 1973, the Board 
intends to give consideration to the view expressed by the 
AERCB that separate licensing should be discontinued. The 
advantages and disadvantages will be discussed with the 


parties most affected, primarily from the viewpoint of 
providing protection for Canadian requirements. 


From time to time, pentanes plus and heavy crude, each of 
which has certain production inflexibilities, have been in 
surplus supply, creating serious disposal problems. These 
circumstances provided opportunity for some assessment of 
the effectiveness of licensing by individual grade as a means 
of improving the flow of a particular stream to the export 
market. Experience has shown that the elimination of such 
surpluses usually turned upon pricing action. 


Refiners WOV mainly process light and medium crude oils 
and, as stated previously in this report, most heavy crude 
oils are exported. With the projection of a phase-out of 
crude oil exports, it is understandable that some heavy oil 
producers anticipate increasing problems in the disposal of 
their production. The Board recognizes that separate licensing 
could have some beneficial effects on the marketing of 
heavy crude oils on the assumption that if export customers 
are severely limited in their choice of alternative sources of 
supply, they might be encouraged to purchase greater volumes 
of Canadian heavy .crudes. There are, however, several 
potential developments which could improve the market 
demand _ for 


heavy crude oils. Some of these potential 


developments are: 


(a) Preferential Import Allocations 


Several of the refineries located in the so-called “Northern 
Tier’ of the United States (‘U.S.”) have historically been 
the main export customers for heavy crudes. These are, 
physically, the most dependent of all U.S. refineries on 
supplies of Canadian crude oil. It is the Board's understanding 
that the U.S. Federal Energy Administration is reviewing 
methods whereby these refineries might receive preference 
in the allocation of Canadian imports. The extension of such 
preference may present greater opportunity for export sales 
of heavy crude oil. 


(b) Exchange Agreements 


Officials of the Canadian and U.S. Governments have had 
discussions on possible methods of continuing supplies of 
crude oil to refiners in the Northern Tier in view of the 
anticipated phasing out of Canadian exports. The method 
which appears to have greatest promise is the exchange of 
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crude oils between U.S. and Canadian companies. An example 
of such an exchange is one in which Canadian crude oil 
would be delivered to a Northern Tier refinery by a 
Canadian oil company and the U.S. company would deliver 
in return U.S. domestic crude oil or equivalent at Chicago 
for delivery to Ontario by the Lakehead — Interprovincial 
pipeline system. Such agreements, which it is expected would 
be on a barrel for barrel exchange basis, could maintain the 
demand for Canadian heavy crude oil if the United States 
refinery receiving the Canadian oil were a heavy crude 


processor. 


(c) Increased Canadian Demand 


Refineries located in Montreal are capable of processing heavy 
crude oils. It was stated in evidence that the opportunities to 
market Canadian heavy crudes would be increased when 
there is a pipeline connection from Western Canada to the 
Montreal area. 


(d) Wellhead Price Adjustments 


The demand for specific crude oils can usually be in- 


creased by price reductions. Since November 1974, export 
flows of heavy oils have been maintained by applying lower 
export charges than those for light and medium crude oils. 
It is some time since wellhead prices have been adjusted 
for quality differentials and action in this regard could 
increase the marketability of heavy crudes in both Canada 


and the U.S. 


After giving due consideration to all relevant views and 
information it is the opinion of the Board that: 


— demand for any crude type is primarily a function of its 
price and product yield for individual refiners relative to 
other feedstocks; 


— licensing by grade introduces a degree of inflexibility 
which may aggravate any surplus problem associated with 
that grade; and 


— licensing by grade for the purpose of expanding the market 
for particular types of crude would be largely ineffectual. 


Licensing Exports by Province of Origin 


This subsection of the report deals with the views received 
and the Board’s views concerning the desirability of licensing 


exports of crude by province of origin. For practical purposes 
such a procedure would involve only oil from Alberta and 
Saskatchewan. Evidence on this subject was accepted under 
‘related matters’. 


i) Views of Submittors 


The two major oil producing provinces provided opposing 
views on this point. 


Saskatchewan based its argument in favour of allocating 
the surplus between provinces on the relative differences in 
the economics of crude oil production in Alberta and 
It was pointed out that Alberta with its 
greater number of producing wells and its higher production 
rate per well has a greater: capability for reducing output 
before reaching the minimum economic level of well pro- 
duction. Saskatchewan suggested that the Board, by not 
allocating the exportable surplus between provinces, places 


Saskatchewan. 


a disproportionate burden on Saskatchewan. 


The imposition of a formal system of sharing the export 
market between Alberta and Saskatchewan was opposed 
by the AERCB on the grounds that it would mean not only 
a loss of provincial control over its energy resources, but 
would also result in administrative complications and _in- 
creasing marketing rigidities. Concern was expressed that 
licensing the exportable surplus by producing province would 
inevitably lead to further extension of control over the 
domestic market and to allocation by crude type. It was 
suggested that experience to date has demonstrated the 
efficacy of a simple, flexible system of export controls. 


ii) Views of the Board 


Federal restriction on the export of crude oil inevitably 
has an effect on provincial control over energy resources. 
Increasing restriction may further affect provincial controls 
and might at some point give rise to inequities between 
individual provinces or producers of differing qualities of oil. 
Redress, however difficult and administratively complex, may 
then become desirable. 


In the Board’s judgment, such a point has not been reached. 
Moreover the Board is not yet persuaded that the adoption 
of licensing by province of origin would necessarily provide 
ready solutions to the multiplicity of problems which future 
developments could bring. The Board intends to keep the 
matter under continuing review. 


Conclusions 


This is a report on the evidence and opinions presented at the 
second hearing called by the Board in the matter of Canadian 
oil supply and Canadian oil requirements and volumes of oil 
surplus to such requirements. The views of submittors and 
of the Board concerning each of the main subject matters 
have been recorded in the preceding chapters. The Board's 
conclusions follow. 


Supply 


The Board requested that data be provided in a specified 
format to ensure that supply information for some 160 
pools and areas was submitted on a uniform basis. While 
not all data sheets were complete in all respects, the Board 
is satisfied that the information provided, together with the 
detailed studies of its own staff, has resulted in a reliable 
forecast of the producibility from established reserves. 
However, this does not obviate the necessity of updating 
the forecast in the future in the light of changing cir- 


cumstances. 


As described more fully on page 2, the Board has adopted 
as its measure of potential producibility, the maximum 
producibility which would be achieved in a field or pool 
after a period of 90 days for any necessary remedial work. 
As indicated in Figure 5 on page 25 of the report, the forecast 
of producibility based on the current data and studies for 
established crude oil reserves differs little from the forecast 
presented in last year’s report. The slightly lower producibility 
in the first half of the period is offset by slightly higher 
estimated producibility in the second half of the 20-year 
forecast period. 


In reviewing the evidence presented and its staff studies, the 
Board concluded that its forecast of additions to crude oil 
reserves presented in the October 1974 report remained 
valid. Its estimate of producibility from these reserves ad- 
ditions as shown in Figure 6, page 27, is somewhat lower than 
that shown in the last report because reserves which have been 
added in the interval are now included in established reserves. 


Similarly, the Board decided to adhere to its October 1974 
forecast of producibility of pentanes plus from established 
reserves and reserves additions after reviewing the evidence 
presented at this hearing. This forecast is shown in Figure oe 
page 28. A major change in the supply-availability picture 


results from the evidence presented concerning oil sands 
producibility. Although the Board has confidence that ad- 
ditional be built, it has become 
apparent since the last hearing that such plants will not be 
constructed at the rate previously anticipated. For the 
reasons outlined on page 28 the Board has “stretched out’ 
its previous schedule of plant construction, resulting in a 
million barrels per day productivity level being reached 
in 1994 instead of in 1991 as previously estimated. The 
difficulties in financing the Syncrude project have been 
well documented and need no further comment by the Board. 
In view of the long lead times required for planning and 
completion of oil sands plants, there is a need for co- 
operation 


oil sands plants will 


between industry and governments to foster 
development of additional mining and in situ plants with 


the least possible delay. 


In so far as frontier oil reserves are concerned, there has been 
insufficient change in the situation in the last year to warrant 
the Board giving any recognition to possible oil producibility 
from frontier regions within the 10-year protection period. 


The Board’s current estimate of potential producibility of 
crude oil and equivalent for the next 20 years is shown in 
Figure 9, page 31. Reductions in producibility in a particular 
year from the corresponding estimate in the October, 1974 
report range from some 50 Mb/d or 2 percent in 1975 to 
some 180 Mb/d or 13 percent in 1984, and average some 
130 Mb/d or 8 percent over the period to the end of 1993. 
These reductions are largely due to lower anticipated pro- 
ducibility from established reserves and reserves additions 
in the earlier years of the forecast and due to the changed 
outlook for the rate of oil sands development in the later 
years of the forecast. 


Requirements and Conservation Considerations 


The Board received more detailed evidence on Canada’s 


for petroleum products and for refinery 
feedstocks than was available to it for its last report. In 


addition, at this hearing definition and quantification of 


requirements 


conservation as an element in demand forecasting were 
presented for the first time. The chapter entitled ““Require- 
ments and Conservation Considerations’ deals with these 
matters in detail. 


S] 
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The Board appreciates the assistance given to it by submittors 
in the matter of estimating energy savings which reasonably 
can be attributed to ‘‘conservation’’. As shown in Figure 10, 
page 32, the Board presently estimates that conservation will 
result in a reduction in potential demand for petroleum 
products in Canada in 1994 of some 445 Mb/d or 13 percent. 
This is an aspect of demand forecasting which requires 
additional 
sought by the Board as more experience is gained. The 


research and on which additional views will be 


Board's estimates of requirements for indigenous feedstocks, 
before and after taking into account anticipated energy 
in Appendix E, Table 16. As 
indicated in the discussion commencing on page 42, the 


conservation, are shown 
plans of industry with respect to product imports, inter- 
regional transfers, product exports and therefore expected 
refinery utilization must all be considered in 
forecasting feedstock requirements. The Board carefully 
considered the evidence and also utilized its own knowledge 


of the plans of 


levels of 


individual companies concerning these 


Operating matters. 


In the October 1974 report, the Board recognized that 
security of products supply afforded by incremental refining 
capacity beyond normal Canadian requirements would be 
desirable. The report further expressed some concern that 
exports of refined products resulting from the processing 
of Canadian crude might increase significantly, but expressed 
confidence that the existing product licensing requirements 
provided sufficient checks and balances to ensure that 
refineries would not be built to process Canadian oil for the 
sole purpose of serving the export markets. The Board still 
believes this to be the case but also recognizes that as the 
level of authorized exports of petroleum products becomes 
a larger proportion of total exports of crude and products, 
it may become desirable to take it into account in the 
calculation of exportable surplus. Views of interested parties 
will be sought on this matter at the next hearing. 


The Board's current estimate of requirements for indigenous 
feedstocks, including those EOV, before making provision for 
conservation are in reasonable agreement with those shown 
in the October 1974 report. For the years 1980, 1985 and 
1990 for example, the current estimates are higher by some 
three to four percent. After allowing for conservation effects, 
the current estimates are lower than the previous estimates 


for the years 1980, 1985 and 1990 by 1.9, 4.2 and 6.3 
percent, respectively. 


Protection for Canadian Requirements 


The application of the formula for the protection for Canadian 
requirements, using the supply and demand data resulting 
from the hearing has been discussed in the chapter entitled 
“Protection for Canadian Requirements’ commencing on 
page 44. 


As may be seen from Figure 21, page 46, the period of 
protection for Canadian requirements without conservation, 
for indigenous crude oil and equivalent would be 6.2 years 
from 1 January 1976. The time of intersection of the supply 
and demand i.e. early 1982, compares to the 
corresponding intersection at the end of 1983 shown in the 
October 1974 report. The period of protection for the 
anticipated actual requirements with conservation is estimated 
to be 6.8 years. 


curves, 


The shortening of the period of protection by even as 
little as one year (over and above the passage of one year's 
time) must be regarded as serious when the total period of 
protection is now indicated to be only some seven years. 
In view of the extended lead-times required for pipelines 
and related facilities, there is a requirement for a commitment 
by both industry and government to a continuing review 
of the alternatives available to Canada to meet its long-term 
crude oil needs. Steps should be taken now to achieve this 
objective. 


The strong views of the industry with respect to the need 
for a greater percentage of cash flow to be retained by 
industry to finance exploration and development have been 
recorded elsewhere in this report and in other recent reports 
of the Board. Steps taken by the Federal government and 
Provincial governments to reduce the taxation and royalty 
burdens, since the hearing, undoubtedly will help to restore 
impetus to the petroleum industry. Whether or not these steps 
are adequate can only be determined by continued surveillance 
of the effects on exploration and development activities. 


On the demand side, it is the expressed policy of the 
Federal government to encourage conservation of energy by 


all means possible and the provinces are also pursuing the 
same over-all objective. The matter of reducing demand for 


Canadian feedstocks through greater restriction of product | 


exports will be a subject for future consideration. 


Exports of Crude Oil and Equivalent 


The application of the formula for the protection for Canadian 
needs results in allowable exports for 1976 of 460 Mb/d, as 
shown on page 44. However, the Board believes it would be 
in the interests of the producers and the U.S. export customers 
to have the formula applied on a monthly basis in 1976, 
to take into account demand served by the Sarnia-Montreal 
pipeline plus line fill. This should result in more uniform 
levels of production and higher levels of exports in the first 
half of 1976 and lower levels of exports in the second half 
of 1976 than would otherwise be the case. After 1976, 
average annual levels of exports could be authorized without 
causing wide fluctuations in producing rates. It is the Board's 
intention, therefore, to authorize exports in 1976 initially 
at the level of 510 Mb/d. After commencement of deliveries 
of oil to the Montreal pipeline extension at Sarnia, the export 
levels will be reduced in accordance with the formula. When 
the throughput of the line reaches the planned level of 
250 Mb/d, the authorized level of exports will become 
385 Mb/d. 


The 1976 levels of exports mentioned above indicate signif- 
icant reductions from the current level of authorized exports 


of 750 Mb/d. However, it may be recalled that in announcing 
the levels of exports for 1975, commencing at 800 Mb/d, 
the Honourable Donald Macdonald, Minister of Energy, 
Mines and Resources, indicated the intent to seek a reduced 
level of exports of 650 Mb/d commencing 1 July, 1975. 
However, as a result of reduced demands by export customers 
in the first half of 1975, authorized exports for the last half 
of the year were adjusted to 750 Mb/d. 


The 1976 level of authorized exports forecast in the 1974 
report was some 560 Mb/d, on the basis of the supply and 
demand data available at that time. The new levels of 
authorized 1976 exports, averaging 460 Mb/d, represent a 
reduction of some 100 Mb/d from the level anticipated 
for 1976 a year ago. As indicated in this report, the reduction 
is largely because of a changed outlook on forecast pro- 
ducibility from western Canadian sources of oil. 


Licensing Systems 


Finally, the desirability of licensing feedstock exports by grade 
of crude and/or by province of origin was again reviewed by 
the Board. In light of the mixed views expressed at the 
hearing and the Board’s own knowledge and experience, the 
Board does not intend to reduce the flexibility in licensing 
by such segregation at this time. The system will be kept 
under continuous surveillance with a view to making such 
changes as may be warranted by future circumstances. 


A ALM 


Associate Vice-Chairman 


Wt wafer 
LE 


Member 


Member 
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APPENDIX A 


NOTICE OF HEARING 


WHEREAS the Board has decided it is in the public 
interest to hold hearings periodically to receive evidence and 
advice from interested parties with respect to the potential 
producibility of Canadian oil, the domestic demand for oil, 
the effects of conservation on Canadian consumption, the 
surplus of Canadian oil and related matters. 


TAKE NOTICE THAT the Board will be conducting such a 
public hearing in Calgary and Ottawa on days to be deter- 
mined. 


Interested parties are invited to file with the Board thirty (30) 
copies of written submissions in respect of the above matters 
before 22 March, 1975. A suggested outline for submis- 
sions can be obtained by writing to the Secretary of the 
Board at the Trebla Building, 473 Albert Street, Ottawa, 
Ontario, K1A OE5 or by telephoning 613-992-5506. 


DATED at the City of Ottawa, in the Province of Ontario, 
this 17th day of January, 1975. 


NATIONAL ENERGY BOARD 


“Robert A. Stead”’ 
Robert A. Stead, 
Secretary. 


Dd 
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OUT EINE E@RISUBMISSIONS 


Submittors are encouraged to use the following outline in 
the preparation of material for submission to the 1975 hearing 
matter of the producibility of Canadian oil, the 
demand for feedstocks, and the effects of con- 


into the 
domestic 
servation on Canadian consumption, and the surplus of 
Canadian oil. The supply and demand categories outlined 
are based on the principles and procedures suggested at the 


Board's 1974 hearing in the matter of the exportation of oil. 


For further information on Supply, questions should be 
directed to J.E.W. Buchholz, 
Engineering Branch, National Energy Board. The telephone 
number is (613) 995-6328. 


Research Division Chief, 


Requests for additional information relating to Demand 
should be directed to B. Wells, Oil Policy Branch, National 
Energy Board; (613) 996-2171. 

1. SUPPLY 


Forecasts with respect to supply should present estimates 
of the average annual ability to produce Canadian crude oil 
and equivalent, unrestricted by demand, by province or 
territory for the period 1975-1994 for each of the following 
categories: 


i) conventional crude oil from 
a) established reserves at 1 January, 1975 
b) reserves additions to existing reservoirs 


c) new discoveries in existing producing regions; 


il) pentanes plus from 
a) established reserves at 1 January, 1975 
b) reserves additions to existing reservoirs 


c) new discoveries in existing producing regions; 


iii) oil recoverable from oil sands by 
a) surface mining 


b) in situ techniques; and 


iv) frontier crude oil and equivalent. 


Submissions should outline the technique used to forecast 
each supply category and all major assumptions should be 
stated. Grouping of categories is discouraged since it makes 
comparison of forecasts difficult. 


In the case of (i) (a) above, the Board suggests a pool by pool 
forecasting technique be used by those submittors who have 
access to the requisite data base. In its deliberations following 
the 1974 oil exportation hearings, the Board adopted the 
views of those submittors who stated that producibility 
forecasts from established reserves could best be done on a 
pool by pool basis. In preparing its report on the hearings, 
the Board analysed representative pools in each province. 
Pools not analyzed in detail were aggregated by province and 
assumed to produce with reserves to production ratios equal 
to those of the analyzed pools. 


During the 1975 hearing, the Board hopes to receive in 
evidence sufficient information to generate forecasts by 
grade of oil. In the Board’s opinion, this can best be 
accomplished by grouping pools and reserves by feeder 
pipeline system. Where appropriate, streams moved through 
individual feeder pipeline systems will be divided by segre- 


gations made for quality reasons in current batching practices. 


In order to achieve representation in each of the selected 
groupings, it is considered necessary to expand the number 
of pools to be analyzed in detail from 61 to approximately 
160. A list of the selected pools is attached as Appendix 1. 
The following criteria were used by the Board in selecting 
these pools: 


i) the pools should proportionately represent the major 
producing horizons in the study area; 


ii) the pools in a study area should reflect the aggregate 
reserves to production ratio for the area; 


iii) the number of pools should be kept to a minimum 
consistent with reasonable forecasting accuracy; and 


iv) large pools are preferable to small pools for detailed 
analysis because better data are more generally available. 


The Board expects that companies which are operators or 
major participants in any of the pools listed in Appendix 1 
will submit a producibility forecast for these pools. While 


this list is intended to serve as a guideline, submittors may 
wish to provide data on alternate or additional pools where 
they feel this would improve the accuracy of the forecast. 


The Board requests that all pool producibility data be 
submitted in the format illustrated in Appendix 2. It is not 
the Board’s intention to limit data to those requested in 
Appendix 2. Submittors are encouraged to submit any 
additional data, such as decline curve analyses, which they 
feel are pertinent to the matter of determining supply. The 
intention of this form is threefold: 


i) a standard reporting procedure will result in submissions 
having a uniform format, thus making comparisons easier; 


ii) inclusion of reservoir data and assumptions will help 
to resolve differences between producibility forecasts; 
and 

iii) presentation of data in this detail will reduce the need 

for involved technical questioning of witnesses at the 

hearing. 


The following guidance is offered to assist submittors in 
completing Appendix 2. 


Section A 


Normally, study pools will be identified by completing the 
spaces marked “FIELD” and “POOL”. The space “UNIT” 
will be left blank except for: 


i) cases listed in Appendix 1 where a unit, voluntary unit, 
or non-unit grouping of wells is to be studied; and 


ii) cases in which the submittor may wish to provide a 
single producibility forecast for a pool, but may wish 
to provide reservoir data (e.g. recovery factors) on a unit 
basis. In these cases the submittor would use as many 
forms as required for the reservoir data, with only 
the first form in the series containing a pool producibility 
forecast. 


Section B 


In cases where the submittor has adopted ‘‘proven” and 
“probable” reserve definitions, the producibility forecast 
should be in respect of proven reserves. Future producibility 
should include production expected in respect of development 
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programs which are contemplated with a high degree of 
certainty. Producibility is defined as the estimated average 
annual unrestricted by demand but 
restricted by reservoir performance, well density and well 


ability to produce, 


capacity, oil sands mining capacity and field processing 


capacity. 


Section C 


Reservoir data should also relate to established or proven 
reserves. The Board is requesting these data to provide a basis 
for resolving differences between producibility forecasts. 


Section D 


The intention of this section is to generate an overview of 
future reserves additions as to: 


& 


i) which formations or areas of Canada might make the 
largest contribution to reserves additions; and 


ii) whether reserves additions will result mainly from im- 
proved recovery or new primary oil. These should be 
estimated using submittor’s view of anticipated economic 
conditions. Since this may require elaboration, a space 
is provided for comments. 


Information provided in Section D will assist the Board in 
translating forecasts of reserves additions into forecasts of 
producibility. 


Il. DEMAND 


A primary objective of the hearing is to obtain forecasts of 
refinery feedstock needs to satisfy Canadian demand for 
refined petroleum products. These must be based largely on 
forecasts of total market sales of refined petroleum products 
adjusted for industry use and loss, exports and imports; 
regional forecasts must also be adjusted for product transfers. 
The separate contribution of butanes of gas plant origin to 
oil product supply has also to be distinguished, together with 
the proportion of foreign origin oil in total refinery runs. 


Submittors proposing to supply information on demand are 
asked to prepare the data in sufficient detail to permit 
comparative evaluation. All forecasts should be expressed 
in thousands of barrels per day and should be accompanied by 


actual data for one year or more. It would be helpful if all 
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major assumptions were clearly described, especially those on 
relative prices of oil and other energy forms in various 
markets. Submittors should provide a quantitative recon- 
ciliation of the respective forecasts of product sales and 
feedstock requirements in the format illustrated in Appendix 
3 


Product Sales— the suggested level of detail for estimates of 
total market product sales is as follows: 


Forecast Period — Demand for years 1975, 1976, 1977, 1980, 

1985, 1990, 1994. 
Geographic Areas 

Altantic 

Quebec 

Ontario 

Manitoba 

Saskatchewan 

Alberta 

British Columbia 

Yukon and Northwest Territories 

Total Canada 


That part of Ontario east of the Ottawa Valley line, which 
estimates should also be included in the total Ontario forecast. 


Product Categories 


Motor Gasolines 
Light Fuel Oil, K St Oil ; : 

g u il, Kerosene, Stove O1 Wepre ie ite 
Statistics Canada 
Publication 45-208 


Diesel Fuel Oil 


Heavy Fuel Oil 


Petrochemical Feedstock — those products intended for petro- 
chemical processing that are manufactured in oil refining 
operations (including gases and petrochemical naphtha). 


Other products 
Total Products 


Feedstock requirements— the suggested level of detail for 
demand estimates of crude oil and equivalent is as follows: 


— Demand for years 1975, 1976, 1977, 
1980, 1985, 1990, 1994. 


Forecast Period 


Geographic Areas— East of the Ottawa Valley Line 
West of the Ottawa Valley Line 


Total Canada 
Feedstock Origins— Canadian 
Foreign 


Conservation 


Submittors are requested to provide opinions and, if possible, 
estimates to assist the Board in identifying and quantifying 
reductions in Canadian oil demand resulting from conservation 
measures. ‘Conservation measures. embrace 


— those programs designed specifically to reduce petroleum 
demand, 


— those policies whether general or specific relating to all 
energy forms, including those affecting price, which may 
have an impact on petroleum demand and 


— shifts in consumer attitudes which are conservation 
oriented, but are not perceived to be in direct response to 


formal programs and policies. 


NATIONAL ENERGY BOARD 
DATED 29 January, 1975. 
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NATIONAL ENERGY BOARD 
MIST OF POOLS AND: POOL GROUPINGS 
FOR CRUDE OIL PRODUCIBILITY FORECAST 
NORTHWEST TERRITORIES ALBERTA 
FIELD POOL UNIT FIELD POOL UNIT 


|. NORMAN WELLS 


BOW RIVER PIPE LINES LTD., LIGHT AND MEDIUM 


Norman Wells All == Choice Blairmore = 
Kirkpatrick Viking A = 
BRITISH COLUMBIA Provost Viking CAK 5: 
FIELD POOL UNIT ORTEGA ARCS o 
Other — ~ 
De DLUEBERRY-TAY LOR*PIPEEINES 
Aitken Creek Gething i. i. “BOW RIVER PIPE LINES HTD: HEAVY 
Blueberry Debolt ~ Bantry Mannville A - 
Inga Inga - Countess Upper Mannville D ~ 
Other a. Grand Forks Lower Mannville D = 
Lathom Upper Mannville A = 
ll, TRANS-PRAIRIE PIPELINES LTD., — BEATTON RIVER: Tahar South Mannwille & ae 
TAYLOR Other = = 
Beatton River Halfway — 
Beatton River West Bluesky-Gething = 
Crush Halfway ox IS BPOG OPERATIONS LED: 
Currant Halfway - Chauvin Mannville A By 
Milligan Creek Halfway oa Chauvin South Sparky A+tB — 
Peejay Halfway as Chauvin South Sparky H = 
Weasel Halfway i Chauvin South Lloydminster D - 
Wildmint Halfway sz Other = 
Other a 
Ill. TRANS-PRAIRIE PIPELINES LTD., - BOUNDARY I'v. CANADIAN INDUSTRIAL GAS AND OIL LTD. 


LAKE: TAYLOR 
Joarcam Vik ing = 


Boundary Lake Boundary Lake ~ 


V. CREMONA PIPELINE 


Crossfield Cardium A — 
Harmattan East Rundle - 
Harmattan Elkton Rundle C _ 
January 29, 1975 Other = © 
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ALBERTA (Continued) ALBERTA (Continued) 
FIELD POOL UNIT FIELD POOL UNIT 
Vi BeEDER ATED RIPE EINES iD: X!. THE IMPERIAL PIPE LINE COMPANY, LIMITED — 
Carson Creek North Beaverhill Lake A _ = SGI ON: 
Carson Creek North Beaverhill Lake B -- Excelsior Dex — 
Judy Creek Beaverhill Lake A — Fairydell — Bon 
Judy Creek Beaverhill Lake B = Accord D-3A — 
Swan Hills Beaverhill Lake A+B = Other = = 
Swan Hills Beaverhill Lake C _ 
Swan Hills South Beaverhill Lake A+B _ 
Virginia Hills Beaverhill Lake — XI1. THE IMPERIAL PIPE LINE COMPANY, LIMITED — 
Other ~ - LEDUC 


Leduc-Woodbend D-2A — 


Leduc-Woodbend D-3A = 
Bellshill Lake Blairmore = Other oe an 


Vil. GIBSON PETROLEUM COMPANY LIMITED 


Thompson Lake Blairmore - 


Vill. GULF ALBERTA PIPE LINE 


Clive ea the Xie THE IMPERIAL PIPE CINE COMPANY, Eli Tbe 
Clive D-3A = REDWATER 

Drumheller D-2B = Redwater Dee i= 
Duhamel D-2A abl 

Duhamel D-3B — 

BISSIS D-3 = XIV. MURPHY OIL COMPANY LTD. 

Fenn Big Valley D-2A — 

Hussar Giauconitic A hy Cessford Total — 
era D-2 = Coutts Total = 
Stettler D-2A - Red Coulee Total — 
Stettler D-3A JA Other ae = 
West Drumheller D-2A == 

Other = 2 


KV PEACE RIVERO PIPE EINE Cone Tes 


De HUSKY PIPBEINE ETD. ae bOVDMING RE RAR EA 


Lloydminster Spky Gand, GemnreteA~ — See a RC! parts ‘a 
Lloydminster Spy and Gen Pete C _ See pall fe 2 
tae ' , Kaybob South Triassic A = 
Wainwright Wainwright = aa 
Nipisi Gilwood A = 
Other — - 
Simonette Des > 
X. THE IMPERIAL PIPE LINE COMPANY, LIMITED — US ene pes 
ELLERSLIE Sturgeon Lake = 
Sturgeon Lake 
Acheson D-3A = South D-3 = 
Golden Spike D-3A = Utikuma KR Sand A _ 
Otner = = Other — = 


ALBERTA (Continued) 


FIELD POOL UNIT 


XVI. PEMBINA PIPE LINE LTD. 


Cardium 
Willesden Green Cardium A — 
Other — — 


Pembina 


XVII. RAINBOW PIPE LINE COMPANY, LTD. 


Mitsue Gilwood A — 
Nipisi Gilwood A — 
Rainbow KRA ae 
Rainbow KR B = 
Rainbow KRIE = 
Rainbow KR AA = 


Rainbow South KRA - 
Rainbow South KR B _ 


Rainbow South KRGE - 
Virgo Total = 
Zama Total — 


Other = i 


XVII. RANGELAND PIPE LINE COMPANY LIMITED 


Ferrier Cardium E — 
Gilby Jurassic B — 
Gilby Viking A = 
Innisfail D-3 — 
Joffre D-2 — 
Medicine River Glauconitic A _ 
Medicine River Jurassic A — 
Medicine River Jurassic D = 
Sundre Rundle A — 
Willesden Green Cardium A = 


Other — — 
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ALBERTA (Continued) 


FIELD POOL UNIT 


XIX. TEXACO EXPLORATION CANADA LTD. 


Bonnie Glen D-3A — 
Glen Park D-3A = 
Wester ose D-3 — 
Wizard Lake D-3A = 
Other = = 


XX. TWINING PIPELINE DIVISION 


Twining Run. A+L.M.A. = 
Twining North Rundle 2 


KO VAIL EN PIPE EINE 


Turner Valley Rundle — 


XXI1. TRUCK AND TANK CAR 


Total L and M = — 
Total Heavy ~ — 
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SASKATCHEWAN ; 


FIELD POOL UNIT 


HUSKY PIPELINE LTD.+ MURPHY OIL. COMPANY LTD: 


Aberfeldy Sparky Sand Aberfeldy 

South Aberfeldy Sparky Sand South Aberfeldy Sparky Vol. 
Dulwich Sparky Sand — 

Epping Sparky Sand Non-Unit 

Epping Sparky Sand S.W. Epping Sparky Vol. Unit No. 1 
Furness Sparky Sand = 

Golden Lake North Waseca and Sparky Golden Lake Vol. Unit 
Golden Lake North Waseca Sand Non-Unit 

Golden Lake South Sparky Sand — 

Golden Lake South Waseca Sand — 

Gully Lake Waseca Sand oa 

Lashburn Waseca Sand Lashburn Waseca Vol. Unit 
Lone Rock Sparky Sand — 

Other oo = 


i. (BOW RIVER SPIRE LINES EY Dh: 


Coleville Bakken Sand oe 

Dodsland Viking Sand Gleneath Unit 

Dodsland Viking Sand Eagle Lake Viking Vol. Unit 

North Hoosier Bakken Sand North Hoosier Bakken Sand Vol. Unit 
North Hoosier Basal Blairmore Sand North Hoosier Sand Blairmore Vol. Unit 
Smiley-Dewar Viking = 

Other — = 


Ill. SOUTH SASKATCHEWAN PIPE LINE COMPANY 


Battrum Roseray Sand Battrum Unit No. 1 
Cantuar Cantuar Sand Cantuar Unit 

Dollard Upper Shaunavon Dollard Unit 

Fosterton Roseray Sand Fosterton Main Unit 

Gull Lake North Upper Shaunavon Gull Lake Unit 

Instow Upper Shaunavon Instow Unit 

Main Success Roseray Sand Success Main Unit 

North Premier Roseray Sand North Premier Unit No. 3 
South Success Roseray Sand Success Unit 

Rapdan Upper Shaunavon Rapdan Unit 


Other on = 


FIELD 


TRANS-PRAIRIE PIPE LINES LTD. 


Daly 
Routledge 


FIELD 


SASKATCHEWAN (Continued) 


POOL 


UNIT 


WESTPUR PIBE LINE COMPANY — MIDALE MEDIUM 


Benson 
Flat Lake 
Innes 


Lost Horse Hill 


Midale 
Midale 
Sherwood 
Viewfield 
Weyburn 
Weyburn 
Other 


Midale 
Ratcliffe 
Frobisher 


Frobisher-Alida 
Central Midale 
Central Midale 


Frobisher 
Frobisher 
Midale 
Midale 


Unit 
Vol. Unit No. 1 


Vol. Unit No. 1 
Unit 
Non-Unit 


Unit 
Non-Unit 


WESTPUR PIPE LINE COMPANY —S.E. SASKATCHEWAN LIGHT 


Alida East 
Carnduff 
Ingoldsby 
Kenosee 
Parkman 


OQueensdale East 


Rosebank 
Steelman 
Steelman 
Steelman 
Steelman 
Willmar 
Workman 
Other 


MANITOBA 


POOL 


Miss. 
Miss. 


N. Virden Scallion Miss. 


Virden-Roselea 


Other 


Miss. 


Alida 
Midale 


Frobisher-Alida 


Tilston 


Tilston-Souris Valley 
Frobisher-Alida 
Frobisher-Alida 


Midale 
Midale 
Midale 
Midale 


Frobisher-Alida 


Frobisher 


UNIT 


Unit 

East Unit 
Vol. Unit 
Vol. Unit 


Non-Unit 

Yo Unit No, 1 
Unit lA 

Unit || 

Unit IV 

Unit VI 
Non-Unit 

Vol. Unit No. 1 


ONTARIO 


FIELD POOL 


ONTARIO 


Ontario All 
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NATIONAL ENERGY BOARD PP et ey 


CRUDE OIL PRODUCIBILITY FORECAST 


POOL UNIT 
SUBMITTOR DATE 
B. PRODUCIBILITY FORECAST Gc OIL RESERVOIR DATA 
From On 
Established Reserves at 1-1-75 Established Reserves at 1-1-75 
YEAR BARRELS PER Acy, 
UO Nhe et en ote 9 eee ATEQRACNOS a  ec eer s eare 
VOLO mm es Sea EA nahin ic ree Ae Aveface eave FE = = © Reh euya chi: ee ee 
ROT Re Se 8 Ee ae eg tee Sena ROCKIVOINME;ACreTr. (= apm eeeeul soca fe ee 
OT Sie fm gna Bree eli ta nh ee seat 
(No PLS Eh” ian 5 pee Ota ee IES Porosity) Sem ei 
11510) alll i ee na Miami spar cri ier ae Vee Gomnmatewater, 7% A es 
SOC gen lea hoes an ee Sincinikagesle iu) Suc 9 Sages ol) aay. foe 
OS Zena ae Oe Soe ST rt a ena nen eee Inittelsotleim-place, Mist: 9 ~ = A eee 
1983 
Soe i oes ates, Gai hn ene eee FOr, Dem meabrity cig © 5 6 Fs eke ee ee 
NODS ge SE Rie ecies ee ce en Vere DerimeaoMity. (iG | 0 1) Get eet ogee ee 
OSCR Be dete ae en eae Pressure Gatun tt SS00 a 
COS te Oe Pam te en Aen SSE GS [Ritial Pressure, Osieh = a eee 
TOGSEMI, Ao Bepoll mee tee ee eee Seen Latiial OR MiISCOSthyS CON e boc Jills 3 ape ee 
(OOS WO aie keh EO NA CAT STL 5 ee oe Cument pressure PSigs) Sh ay) jee ce oe en 
LOC Em Ee OR ted ey Casa ened ae COGFERTOUVISCOSILV. CO. 0 a es 
eames GA tA? See frre re ot eee ee 
ASS oe eI CF Ret cree as a eh felt nah Rilinary: FECOMWEI Jon UE 0 re ee 
LOSSSE OFT \e, Rarer eel eo” 9. ee ane lWySrOVEd FeCOVvery ya nia ce ee 
TOOL yy at IP We ees tere Hii OKOMSCHFECOVEINY IINECMEIMISIN = g5nnneunecosvneucc 
Voter recoverable Ol yMisths = 9 8) 5 ot a eee ee ee 
Cumulative oil production 
Oni OW Stone A 2) 20 a ee 
D. POTENTIAL RESERVES ADDITIONS 


DRILLING POTENTIAL 
INOW GHPAWWEIISa aa .cae ws eet A Renee ue ene Recoverable Oil, Mstb 


Comments 


BO SLO Se ed rele .@. fe, ay 3a a es ae er ce vam (eeu a tO MhY Way fe! |e) 6) 19) er. 14 (oly toy cele ai is fe) erat nas, e) (eyo Je ate at ey ae) iecp eit SiK@ Rea fara fle) ue eROue co. cae PeL its aem Loan teeaane ttre amas 


IMPROVED RECOVERY POTENTIAL 
METHDCMR Di. sts eS cco tes ee ee ECOVErallewO IS IMISt’ 92. Lo ie, ee ee ee ek 


Tig Cea hae Tm ee a Pe a Cec er eC MOUNT he (avant Ne leew Cenc ueOMEC Ph Tyee ec (iret h MmOm Cy Ch anor ee. MrT Bou; Tiitiek. O. coat do) cAwGe menett cho me & T. cee We to 


RECONCILIATION OF TOTAL MARKET PRODUCT SALES 
SPEEDSTOCK REQUIREMENTS” 


Thousands of Barrels Per Day 


Total market product sales 

Product imports 

Product exports 

Net exports/(imports) 

Net product transfers out/(in) 

Industry use and loss 
Total feedstock requirements 
Deduct gas plant butanes supplied to refineries 
Deduct foreign feedstock refined 


Canadian feedstock refined 


*Quantities shown are only illustrative. 


January 29, 1975 


East of the 


Ottawa Valley 


line 


7/56 


(75) 


of 


Irs 
West of the 
Ottawa Valley 
line 
836 
(30) 
17 
(13) 
(46) 
60 
837 
(TS) 
(18) 
806 
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Canada 


1522 


(105) 


114 


67 


68 
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NATIONAL ENERGY BOARD ESTIMATE OF 


ESTABLISHED RESERVES OF CONVENTIONAL CRUDE OIL 


NORTHWEST TERRITORIES 


1. Norman Wells 
Norman Wells 


BRITISH COLUMBIA 


1. Blueberry — Taylor Pipelines 
Aitken Creek — Gething 
Blueberry — Debolt 
Inga — Inga 
Other 


2. Trans-Prairie Pipelines Ltd.: Beatton River — Taylor 
Beatton River — Halfway 
Beatton River West — Bluesky Gething 
Crush — Halfway 
Currant — Halfway 
Milligan Creek — Halfway 
Peejay — Halfway 
Weasel — Halfway 
Wildmint — Halfway 
Other 


3. Trans-Prairie Pipelines Ltd.: Boundary Lake — Taylor 
Boundary Lake Unit No. 1 
Boundary Lake Unit No, 2 
Other 


British Columbia Total 


ALBERTA 


1. Bow River Pipe Lines Ltd.: Light & Medium 
Provost — Viking CAK 
Other 


Initial 

Recoverable 

Reserves 
MMstb 


60.0 


5.3 
14.6 
42.0 

44 


8.2 
4.4 
3.8 
a2 
41.7 
59.4 
Poet 
7.4 
7.4 


106.6 
515 
16.4 


406.7 


110.0 
ies 


Cumulative 
Production 
to 1/1/75 
MMstb 


eee 


on 
cee) 
202 
Lg 


Se) 
pe) 
Zl 
ey 
34,2 
45.4 
Se 
6.6 
3.0 


49.1 
39.4 
13.4 


248.3 


1622 
1.0 


Remaining 
Reserves 

at 1/1/75 
MMstb 


42.3 


1.4 
4.7 
21.8 
2D 


2.4 
2.4 
iZ 
0.5 
ae. 
14.0 
5.4 
0.8 
4.4 


O75 
28.4 
3.0 


158.4 


oso) 
0.3 


ALBERTA (continued) 


2. Bow River Pipe Lines Ltd.: Heavy 
Bantry — Mannville A 
Countess — Upper Mannville D 
Countess — Upper Mannville H 
Grand Forks — Lower Mannville D 
Hays — Lower Mannville A 
Lathom — Upper Mannville A 
Taber — Mannville D 
Taber South — Mannville B 
Other 


3. BPOG Operations Ltd. 
Chauvin — Mannville A 
Chauvin South — Sparky A & B 
Chauvin South — Sparky H 
Chauvin South — Lloydminster D 
Other 


A. Canadian |ndustrial Gas and Oil Ltd. 
Joarcam — Viking 


5. Cremona Pipeline 
Crossfield — Cardium A 
Harmattan East — Rundle 
Harmattan Elkton — Rundle C 
Other 


6. Federated Pipe Lines Ltd. 
Carson Creek North — BHL A 
Carson Creek North — BHL B 
Judy Creek —BHLA 
Judy Creek — BHL B 
Swan Hills — BHL A&B 
Swan Hills — BHL C 
Swan Hills South — BHLA &B 
Virginia Hills — BHL 
Other 


Initial 
Recoverable 
Reserves 

MMstb 


40.6 
24.5 
14.0 
38.9 

9.4 
£05 
Li 
12.4 
VLR 


74 
7.0 
1.4 
ey 
10.7 


207 


17.5 
80.8 
308) 
31.6 


36.2 
124.1 
390.0 
125.0 
778.0 
190.0 
452.8 
155.0 

376 


Cumulative 
Production 
to 1/1/75 
MMstb 


12:2 
8.5 
3a/ 
ES 
Sue) 
2.3 
4.7 
Td 

SORE) 


4.5 
320 
0,3 
0.7 
28 


74.9 


14.7 
37.6 
oo 
26.0 


Aaa 
41.8 
te es: 
50.2 
200.5 
62.8 
146.8 
779 
8.3 
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Remaining 
Reserves 
at 1/1/75 

MMstb 


Zt 
16.0 
10.3 
36.0 
mb 
ive 
Teal 
4./ 
46.5 


oe) 
4.0 
Tea 
1.0 
eZ 


iS 


2.8 
43.2 
20,7 

8.6 


24D 
82.3 
30,3 
74.8 
497.5 
IZriZ 
306.0 
83.1 
293 


69 


70 
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Initial 


Recoverable 


Reserves 
MMstb 
ALBERTA (continued) 
7. Gibson Petroleum Company Limited 
Bellshill Lake — Blairmore 49.9 
Thompson Lake — Blairmore 4.1 
8. Gulf Alberta Pipe Line 
Clive — D-2A ZG 
Clive — D-3A 43.4 
Drumheller — D-2B TOS 
Duhamel — D-2A Bie 
Duhamel — D-3B Ve 
Erskine — D-3 26.1 
Fenn Big Valley — D-2A 239.0 
Hussar — Glauconitic A 20.6 
Joffre — D-2 (33%) 2301 
Stettler — D-2A 24.0 
Stettler — D-3A 2os2 
West Drumheller — D-2A Zee 
Other 134.3 
9, Husky Pipeline Ltd. 
Lloydminster — Sparky C and GPA fe 
Lloydminster — Sparky and GP C 18.0 
Wainwright — Wainwright oe 
Other 10.6 
10. The Imperial Pipe Line Company, Limited: Ellerslie 
Acheson — D-3A 107.9 
Golden Spike — D-3A ZNO 
Other Bie2 
11. The Imperial Pipe Line Company, Limited: Excelsior 
Excelsior — D-2 23.8 
Fairydell Bon Accord — D-3A a Pee 
Other 4.1 
12. The Imperial Pipe Line Company, Limited: Leduc 
Leduc Woodbend — D-2A 86.5 
Leduc Woodbend — D-3A 239.1 
Other 40.2 


Cumulative 
Production 
to 1/1/75 


MMstb 


2176 
22 


oe 
ZF 
Srl 
4.7 
534i 
17.8 
141.0 
TOR 
10.1 
20 
12.4 
20.0 
81.6 


4.3 
10.0 
Ze 

6.9 


60.4 
1262 
30.2 


17.9 
Ue. 
oo 


84.8 
207.1 
3655 


Remaining 

Reserves 

at 1/1/75 
MMstb 


28.3 
eS) 


16.4 
30.7 
UP 
St 
20) 
(Sie 
080 
10.4 
1S) 
oo) 
10.8 
lise 
BZ 


oo) 
8.0 
Zou) 
oa 


47.5 
81.8 
27.0 


On 
42 
0.8 


Te7 
32.0 
ey 
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Initial Cumulative Remaining 
Recoverable Production Reserves 
Reserves to 1/1/75 at 1/1/75 
MMstb MMstb MMstb 
ALBERTA (continued) 
13. The Imperial Pipe Line Company, Limited: Redwater 
Redwater — D-3 797.0 540.6 256.4 
14, Murphy Milk River Pipe Line 
Coutts — Total 5.0 LG 4.0 
Red Coulee — Total 82 2.6 0.6 
Manyberries — Total 5,6 V2 4.4 
Other 9.3 4./ 4.6 
15, Peace River Oil Pipe Line Co. Ltd. 
Goose River — BHL A 492 14.9 34.8 
Kaybob — BHL A 114.0 53.6 60.2 
Kaybob South — Triassic A Ov 26.3 6tx2Z 
Nipisi — Gilwood A (337%) 99.0 30.5 68.5 
Simonette — D-3 Byles: 1Se7 oo 
Snipe Like — BHL T7170 29.1 47.9 
Sturgeon Lake — D-3 ; 22.8 13.3 9.5 
Sturgeon Lake South — D-3 IDE 65.9 91.1 
Utikuma — KR Sand A 24.9 TaS A 
Other 1274 38.6 88.8 
16. Pembina Pipe Line Ltd. 
Pembina — Cardium I36773 768.8 598.5 
Pembina — Keystone Belly River B 58.9 14.8 44.1 
Willesden Green — Cardium A (70%) 107.8 37-0 70.2 
Other 99.9 Soo! 66.8 
17. Rainbow Pipe Line Company, Ltd. 
Mitsue — Gilwood A 341.0 103.1 231.9 
Nipisi — Gilwood A (67%) 201.0 61.8 1oe2 
Rainbow — KRA 79,2 BD 54.0 
Rainbow — KR B 161.0 SPAS) 103.5 
Rainbow — KR F 110,60 34 5 Poe 
Rainbow — KR AA 84.0 175 66.5 
Rainbow South — KR A 19.4 5.9 13:5 
Rainbow South KR B 32.0 re 25.8 
Rainbow South KR E 22 6.4 18.8 
Virgo — Total LOU. 22.4 48.3 
Zama — Total 1224 40.5 81.9 


Other 25 ne 76.6 214.6 
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ALBERTA (continued) 


18, 


20. 


£40) 


ip a 


ao 


fis 


Rangeland Pipe Line Company Limited 
Ferrier — Cardium E 
Gilby — Jurassic B 
Gilby — Viking A 
Innisfail — D-3 
Joffre = D-2 (67%) 
Medicine River — Glauconitic A 
Medicine River — Jurassic A 
Medicine River — Jurassic D 
Sundre — Rundle A 
Willesden Green — Cardium A (30%) 
Other 


. Texaco Exploration Canada Ltd. 


Bonnie Glen — D-3A 
Glen Park — D-3A 
Westerose — D-3 
Wizard Lake — D-3A 
Other 


Trans-Prairie Pipelines Ltd.: Boundary Lake South 
Boundary Lake South — Triassic E 
Other 


Twining Pipeline Division 
Twining — Rundle A and LMA 
Twining North — Rundle 


Valley Pipe Line 
Turner Valley — Rundle 


Truck and Tank Car 
Cessford — Total 
Other Heavy 
Light & Medium — Total 


Alberta Total 


Initial 


Recoverable 


Reserves 
MMstb 


il het! 
IONE: 
16.2 
714.4 
47.0 
ike 
Lis 
18.8 
32.0 
46.2 
198.0 


460.3 
2 lee 
133.4 
523.0 
2.6 


pe) 
4.) 


22.4 
eo 


138.0 


NB) 
252 
23.4 


10986.3 


Cumulative 
Production 


to 1/1/75 
MMstb 


4.5 
Feo 
13.6 
40.1 
20.4 
Bye 
5.6 
4.3 
19.1 
16.1 
B22 


230.4 
Oey, 
54.5 

146.5 


124.2 


326 
1039 
Tez 


5114.0 


Remaining 
Reserves 
at 1/1/75 

MMstb 


PRE ws 
face 
2.6 
34.3 
26.6 
TES, 
Sy) 
14.5 
ee) 
Seal 
11238 


2299 
10.4 
78.9 

LO 

0.4 


18.6 
Se 


15.9 
ie 


URe me: 


PO 
12.3 
ie: 


5872.3 


Initial 
Recoverable 
Reserves 
MMstb 
SASKATCHEWAN 

1. Husky Pipeline Ltd. & Murphy Oil Company Ltd. 
Aberfeldy — Sparky, Aberfeldy Unit 29,2 
South Aberfeldy — Sparky, Voluntary Unit 9,7 
Dulwich — Sparky al 
Epping — Sparky, Non-Unit ar 
South Epping Unit No. 1 — Sparky & GP WES) 
S.W. Epping Sparky Vol. Unit No. 1 p.4 
Furness — Sparky Zo 
Golden Lake North — Waseca & Sparky, Vol. Unit 9.7 
Golden Lake North — Waseca, Non-Unit 13 
Golden Lake South — Sparky 210 
Golden Lake South — Waseca one: 
Gully Lake — Waseca, Vol. Unit No. 1 SZ 
Gully Lake — Waseca, Non-Unit 1.6 
Lashburn — Waseca, Vol. Unit aro) 
Lone Rock — Sparky Tel 
Other Borl 

2. Bow River Pipe Lines Ltd. 
Coleville — Bakken SoZ 
Dodsland — Viking, Gleneath Unit Tee 
Dodsland — Viking, Eagle Lake Vol. Unit 16 
North Hoosier — Bakken, Vol. Unit Oro 
North Hoosier — Basal Blairmore, Vol. Unit 3:0 
Smiley Dewar — Viking oN) 
Other Ba 

3. South Saskatchewan Pipe Line Company 
Battrum — Roseray, Unit No. 1 36.1 
Cantuar Main — Cantuar, Unit DSi 
Dollard — Upper Shaunavon, Unit 83.6 
Fosterton — Roseray, Main Unit 64.2 
Gull Lake North — Upper Shaunavon, Unit 19.6 
Instow — Upper Shaunavon, Unit DiaO 
Main Success — Roseray, Unit 16.4 
North Premier — Roseray, Unit No. 3 13.2 
Rapdan — Upper Shaunavon, Unit wae) 
South Success — Roseray, Unit 23.3 
Suffield — Upper Shaunavon, Unit No, 2 6.2 
Verlo — Roseray, Unit 12.9 
Other 174.4 


Cumulative 

Production 

to 1/1/75 
MMstb 


18.6 
oul 
S22 
Tes 
oa, 
ae 
ta 
4.2 
OS 
0.8 
2.0 
Jno 
OF 
3.8 
6.6 

19.2 


26.6 
6.6 
7.1 
203 
io 

1.7 

19,5 


21.4 
16.7 
66.2 
47.0 
1.7 
36.2 
14.6 
10.6 
MZ 
as 
Va 
Ene: 
104.4 
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Remaining 
Reserves 

at 1/1/75 
MMstb 


10.6 
4.6 
2.9 
4.5 
7.6 
oe 
bod 
ae) 
0.8 
pe 
SNS, 
iy 
0.9 
v0 
0.5 

13.4 


11.6 
7.0 
8.7 
4.2 
ty 

13.0 

14.8 


14,7 
rAe) 
17.4 
V2 
3. 
14.8 
1.8 
2.6 
i2 
5.6 
rhe. 
9.6 
70.0 


#3 


74 
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SASKATCHEWAN (continued) 


4, Westpur Pipe Line Company — Midale Medium 


Benson — Midale, Unit 
Flat Lake — Ratcliffe, Vol. Unit No. 1 
Innes — Frobisher 


Lost Horse Hill — Frobisher Alida, Vol. Unit No. 1 


Midale — Central Midale, Unit 
Midale — Central Midale, Non-Unit 
Sherwood — Frobisher 

Viewfield — Frobisher 

Weyburn — Midale, Unit 

Weyburn — Midale, Non-Unit 
Other 


5. Westpur Pipe Line Company — S.E. Sask. Light 


Alida East — Alida, Unit 

Cariiduff — Midale, East Unit 

Elmore — Frobisher 

Ingoldsby — Frobisher Alida, Vol. Unit 
Kenosee — Tilston, Vol. Unit 

Parkman — Tilston Souris Valley 
OQueensdale East-Frobisher Alida, Non-Unit 


Rosebank — Frobisher Alida, Vol. Unit No. 1 


Steelman — Midale, Unit IA 

Steelman — Midale, Unit || 

Steelman — Midale, Unit IV 

Steelman — Midale, Unit V1 

Willmar — Frobisher Alida, Non-Unit 
Workman — Frobisher, Vol. Unit No. 1 
Other 


Saskatchewan Total 


Initial 


Recoverable 


Reserves 
MMstb 


HOES 
142 
14.6 
13.4 
TORS 
6.1 
11.4 
Ore 
Sede’) 
6.0 
onl hi 


ys 
16.4 
ES 
16.8 
10.8 
17s 
v7) 
23.6 
60.6 
53.6 
S18 
orZ 
187, 
ey) 
294.8 


2119.7 


Cumulative 

Production 

to 1/1/75 
MMstb 


5.9 
4,/ 
Ves 
S.0 
71.4 
4.3 
Tes 
250 
202.9 
Shs 
O24 


ES) 
14.0 
70) 
10.6 
Dae 
1336 
eo 
18.2 
40.5 
oo 
20.6 
46.4 
1226 
ifs 
ZAG INES) 


1377.6 


Remaining 

Reserves 

at 1/1/75 
MMstb 


4.6 
Bae 
fee 
al 
eye) 
1.8 
39 
deo 
AES. 
Zo 
Core 


oe 
2.4 
4.3 
6.2 
4.9 
O18 
LAGAe 
5.4 
20.1 
lise) 
chez 
dies 
Gail 
4.2 
92.9 


742.1 


MANITOBA 
1. Trans-Prairie Pipelines Ltd. 
Daly — Mississippian 
Routledge — Mississippian 
North Virden Scallion — Mississippian 
Virden Roselea — Mississippian 


Other 


Manitoba Total 


ONTARIO 
1. Ontario 


Ontario — Total 


CANADA -— Total* 


*Frontier reserves not included 


Initial 
Recoverable 
Reserves 
MMstb 


PANO) 
14.8 
70.4 
43.2 
11.4 


160.8 


60.7 


13794.2 


Cumulative 
Production 
to 1/1/75 
MMstb 


here, 
1126 
43.3 
28.0 

6.4 


106.0 


52.7 


6916.3 
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Remaining 
Reserves 
at 1/1/75 
MMstb 


4.3 
eis 
27 A 
1B.Z 
on 0) 


54.8 


8.0 


6877.9 


75 
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Table 1 
Parties Which Provided Demand Forecasts 
British Columbia Energy Commission 
Government of Saskatchewan 
Gulf Oil Canada Limited 
Husky Oil Operations Ltd. 
Imperial Oil Limited 
Ministry of Energy for Ontario (discussion paper only) 
Murphy Oil Company Ltd. 
Nova Scotia Energy Council 
Ontario Hydro 
PanCanadian Petroleum Limited (discussion only) 
Petrosar Limited 
Shell Canada Limited 
Standard Oil Company of British Columbia Limited 
Sun Oil Company Limited 


Texaco Canada Limited 


With Conservation 


Motor Gasoline 


Light Fuel Oil, Kerosene and 
Stove Oil 


Diesel Fuel Oil 


Heavy Fuel Oil 


Petrochemical Feedstock 


Other Products 


Total All Products 


Without Conservation 


Total All Products 


Table 2 
NEB Forecast of 
Petroleum Product Demand 
Total Canada 
With and Without Conservation 


Mb/d 

1974 1975 1976 1977 
567.1 580.6 589.8 B99. 
S207 526.5 330.0 320.) 
186.4 19S7 202 ZV9 
294.9 SIS Ge Oe: 369.8 
40.1 40.2 49.2 80.5 
180.6 188.6 bees: 204.3 
1598.8 1643.1 1699.3 1794.7 
1598.8 1664.7 1739.8 1861.1 


1980 


636.6 


oO 


243.1 


401.6 


141.1 


230.8 


1988.4 


2116.0 


1985 


TV63 


356.8 


2900 


444.4 


187.2 


250 


2289.3 


2oNl 3 
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1990 1994 
821.1 OZ16 
380.5 394.7 
369.0 437.0 
494.7 5b1.9 
2a tS 241.9 
3522 418.4 

2648.8 2965.5 
297750") 34105 


89 


APPENDIX E 
Page 3 of 25 


With Conservation 


Motor Gasoline 


Light Fuel Oil, Kerosene and 
Stove Oil 


Diesel Fuel Oil 


Heavy Fuel Oil 


Petrochemical Feedstock 


Other Products 


Total All Products 


Without Conservation 


Total All Products 


1974 


850.0 


850.0 


NEB Forecast of 


Table 3 


Petroleum Product Demand 
West of the Ottawa Valley Line 
With and Without Conservation 


1975 


376.0 


13629 


126.9 


104.6 


Ze 


nies 


884.8 


896.4 


Mib/d 


1976 


382.2 


136.4 


132.3 


WOS7 


24.0 


12229 


902.0 


924.2 


1977 


389.0 


134.8 


136.9 


2350) 


5), 


427.0 


968.0 


1003.5 


1980 


412.8 


134.2 


1098.7 


1167.9 


1985 


464.7 


W309) 


195.4 


5336 


15225 


WAZ 


1278.9 


1401.7 


1990 


Oo2kS 


141.8 


240.1 


Lode 


188.5 


ZNO 


1473.0 


1654.8 


1994 


6979 


142.9 


283.6 


TeOat 


191-6 


25156 


1636.1 


1880.5 


With Conservation 


Motor Gasoline 


Light Fuel Oil, Kerosene and 
Stove Oil 


Diesel Fuel Oil 


Heavy Fuel Oil 


Petrochemical Feedstock 


Other Products 


Total All Products 


Without Conservation 


Total All Products 


1974 


(TOOT7 


191.8 


64.1 


208.4 


12 


67.6 


748.8 


748.8 


Table 4 
NEB Forecast of 
Petroleum Product Demand 
East of the Ottawa Valley Line 
With and Without Conservation 


Mb/d 
1975 1976 1977 
204.6 207.6 ZNO 
192-0 ho os0 1988 
66.8 69.9 730 
206.9 22656 246.8 
14.2 20.2 252 
70.8 74,4 Wi 
758.3 797.3 826.7 
768.3 815.6 857.6 


1980 


22S 


2010 


84.2 


265.8 


26.6 


88.3 


889.7 


948.1 
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1985 1990 1994 


25116 288.8 S280 


ZN Zeeut ZIG 


104.1 1268 153.4 


290.8 Sone 382.8 


34.7 42.8 HOV 


1102 139.4 166.8 


1010.4 1175.8 1329.4 


1115.6 1322.7 1530.0 
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With Conservation 


Motor Gasoline 


Light Fuel Oil, Kerosene and 
Stove Oil 


Diesel Fuel Oil 


Heavy Fuel Oil 


Petrochemical Feedstock 


Other Products 


Total All Products 


Without Conservation 


Total All Products 
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Table 5 
NEB Forecast of 
Petroleum Product Demand 
Atlantic Provinces 
With and Without Conservation 


Mb/d 

1974 1975 1976 1977 
48.7 49.9 50.6 hes 
aS 59.9 61.2 61.8 
23:6 24.7 2O.0 26.6 
74.6 74.3 92.5 11053 
ANS Ovo 0.5 OS 
15.0 PoN/ 16.7 17.4 
221.5 225.0 247.0 267.9 
221.5 2214 252.0 276.7 


1980 


54.6 


W755 


PAS: 


289.6 


305.1 


1985 


61.6 


PO. | 


316.1 


348.0 


1990 


or He 


45.2 


124.9 


0.8 


34.0 


363.4 


403.4 


1994 


411.3 


465.6 


With Conservation 


Motor Gasoline 


Light Fuel Oil, Kerosene and 
Stove Oil 


Diesel Fuel Oil 


Heavy Fuel Oil 


Petrochemical Feedstock 


Other Products 


Total All Products 


Without Conservation 


Total All Products 


1974 


133.9 


Nios2 


36.4 


Vine 


Hoes, 


48.6 


474.7 


474.7 


Table 6 
NEB Forecast of 
Petroleum Product Demand 


Quebec 
With and Without Conservation 
Mb/d 

1975 1976 1977 
ieon/ lee 140.6 
luiw/iro 118.0 Tees 
S7ts 39.9 41.8 
1202 Ques 124.4 
oa, AN, DAY] 
50.9 Sous 55.3 
480.1 496.4 504.7 
486.6 508.4 524.5 


1980 


149.4 


207 


48.3 


50 


26.0 


620 


542.3 


580.8 


1985 


167.8 


T2736 


603 


160.4 


34.0 


433 


628.4 


694.0 
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1990 1994 
192.5 2 12:6 
136.2 140.7 

P5ts 90.3 
192.8 22S 
42.0 50.0 
Oi 115.9 
736.3 832.8 
832.0 963.8 
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With Conservation 


Motor Gasoline 


Light Fuel Oil, Kerosene and 
Stove Oil 


Diesel Fuel Oil 


Heavy Fuel Oil 


Petrochemical Feedstock 


Other Products 


Total All Products 


Without Conservation 


Total All Products 


Table 7 
NEB Forecast of 
Petroleum Product Demand 


Ontario 
With and Without Conservation 
Mb/d 

1974 1975 1976 1977 
206.9 DVZO 2 559 219.4 
109.1 108.0 108.0 106.8 
42.9 44.8 46.8 492 
65.2 84.3 83.6 103.0 
21.9 D2A0 2350 54.3 
53:8 56.3 58.9 61.0 
499.8 527.4 536.2 593.7 
499.8 534.7 549.2 614.8 


1980 


232-0 


106.4 


56.8 


WEBES 


88.5 


69.1 


668.7 


710.1 


1985 


‘261.0 


TGsD 


749.1 


821.3 


1990 


295M 


(2S: 


88.6 


Ue) 2 


126.0 


1Oa2 


862.1 


968.2 


1994 


334.0 


The 


10581 


141.7 


128.0 


T257 


947.6 


1090.2 


With Conservation 


Motor Gasoline 


Light Fuel Oil, Kerosene and 
Stove Oil 


Diesel Fuel Oil 


Heavy Fuel Oil 


Petrochemical Feedstock 


Other Products 


Total All Products 


Without Conservation 


Total All Products 


Table 8 
NEB Forecast of 
Petroleum Product Demand 
Ottawa Valley 
With and Without Conservation 


Mb/d 

1974 1975 1976 1977 
17.5 18.0 18.3 18.6 
14.5 14.3 14.4 14.2 
4.1 4.3 4.5 4.6 
12.5 12.4 {2.3 12.1 
4.0 4.2 4.4 4.6 
52.6 53.2 53.9 54.1 
52.6 54.0 55.2 56.4 


1980 


18 


(a2 


5.4 


57.8 


62.2 


1985 


222 


14.6 


6.7 


65.9 


73.6 
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1990 1994 
LS 28.4 
1570 Liou 
8.4 10.1 
19% 295 
bie) 93 
76.1 85.3 
87.3 100.6 
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With Conservation 


Motor Gasoline 


Light Fuel Oil, Kerosene and 
Stove Oil 


Diesel Fuel Oil 


Heavy Fuel Oil 


Petrochemical Feedstock 


Other Products 


Total All Products 


Without Conservation 


Total All Products 
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Table 9 
NEB Forecast of 
Petroleum Product Demand 


Manitoba 

With and Without Conservation 
Mb/d 

1974 1975 1976 1977 
iG 26.8 2. DRS 
Voll EAS WS VEG 
11.9 (22 WF 1S 
oe o4 SS Crs 
6.7 6.9 WD We 
55.9 56.8 57.8 58.8 
55.9 57.5 59.3 61.0 


1980 


29,2 


Foal 


14.7 


62.2 


66.8 


1985 


32.6 


ox) 


69.5 


1990 


6.8 


20.4 


78.0 


90.5 


1994 


41.4 


6.5 


23.0 


86.4 


102.3 
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Table 10 
NEB Forecast of 
Petroleum Product Demand 


Saskatchewan 
With and Without Conservation 
Mb/d 
With Conservation 1974 1975 1976 1977 1980 1985 1990 1994 
Motor Gasoline 30.9 Bh Sle SHS Bes 344 Sy Al 40.1 
ight Fuel O1 
Pet mel Olly Kerosencand 7.4 ie pe 7.0 6.8 6.7 6.5 ake 
Stove Oil 
Diesel Fuel Oil oes (S28 aut 14.4 15.4 (e720 18.8 20af 
Heavy Fuel Oil all ee), oy, off i a ye AG 
Petrochemical Feedstock = = = = = = = = 
Other Products 6.0 G2 6.4 6.6 US 8.6 10.2 11.6 
Total All Products 58.5 59.2 59.7 60.2 62.5 67.4 73.6 79.3 
Without Conservation 
Total All Products 58.5 60.0 61.3 62.8 67.1 75.2 84.4 92.7 
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With Conservation 


Motor Gasoline 


Light Fuel Oil, Kerosene and 
Stove Oil 


Diesel Fuel Oil 


Heavy Fuel Oil 


Petrochemical Feedstock 


Other Products 


Total All Products 


Without Conservation 


Total All Products 


Table 11 
NEB Forecast of 
Petroleum Product Demand 


Alberta 

With and Without Conservation 
Mb/d 

1974 1975 1976 1977 
58.4 59.9 oun) 62.1 
S16 35) 35 SA 
DRS} DAR) Die 26.6 
1.9 1.9 1.9 1.9 
0.1 0.1 ©, 1 0.1 
30.6 31.8 BELO) 34.0 
117.9 121.3 124.9 128.1 
117.9 122.6 127.8 133.1 


1980 


66.8 


O00 


165.1 


174.3 


1985 


WAS 


oy 


224.7 


242.1 


1990 


89.4 


SZ 


255.2 


281.6 


1994 


284.2 


319.4 
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Table 12 
NEB Forecast of 
Petroleum Product Demand 
British Columbia 
With and Without Conservation 


Mb/d 

With Conservation 1974 1975 1976 1977 1980 1985 1990 1994 
Motor Gasoline 61.0 62.5 63.6 65.0 69.7 80.0 93.1 105.9 
i: é 

gira chou presenieand D6 21.4 21.4 OTe Oe Op. See 235, 
Stove Oil 
Diesel Fuel Oil 30.9 205) 33.9 35.5 41.1 SHINS 63.9 76.7 
Heavy Fuel Oil DTA 26.3 26.1 25.8 One! CU, 40.0 44.3 
Petrochemical Feedstock 0,9 0.9 0.9 0.9 0.9 | 4 1.9 De, 
Other Products 18.0 18.8 197 20.4 331 28.6 35.4 43.8 
Total All Products 159.7 162.0 165.6 168.9 183.8 216.2 257.5 296.6 
Without Conservation 
Total All Products 159.7 164.2 169.8 175.4 196.8 239.6 292.4 345.7 
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With Conservation 


Motor Gasoline 


Light Fuel Oil, Kerosene and 
Stove Oil 


Diesel Fuel Oil 
Heavy Fuel Oil 
Petrochemical Feedstock 


Other Products 


Total All Products 


Without Conservation 


Total All Products 
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Table 13 
NEB Forecast of 
Petroleum Product Demand 
Yukon and the Northwest Territories 
With and Without Conservation 


Mb/d 

1974 1975 1976 1977 1980 
1.5 1.6 1.6 1.8 2.0 
3.1 3.1 eo 3.2 3.5 
3.9 4.2 4.4 4.7 5.7 
4 4 y 4 4 

1.9 2.0 2.1 oe 2.6 
10.8 aie 11.7 12.4 14.2 
10.8 11.4 12.0 12.8 15.0 


1985 


2.4 


4.1 


es 


Ley 


19.4 


1990 


29 


4.8 


10.0 


22.7 


25.0 


1994 


BZ 


5.4 


2h3 


30.8 
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Table 14 
NEB Estimates of 
The Effect of Conservation on the Demand for Energy 


A. Transportation Sector 


Action Motivating Force Saving by 

1994 
— Smaller vehicles and smaller engines Price and government programs 4% — 5% 
— Reduced speed limits Government legislation 3% — 4% 
— Increased use of mass transit and railroads, Price and government programs 3% — 4% 


electrification of railway lines, increased 
load factors 


— Increased vehicle motive efficiency (power Price 4% — 5% 
train, aerodynamic drag) 


— Introduction of automobile diesel engines, Price 1% — 2% 
stratified charge engines and electric 
vehicles 

— |mproved vehicle maintenance and improved Price 1% — 2% 


driving habits 
Total Approximately 17% 


Range of Submissions 15% — 30% 


101 


APPENDIX E 
Page 15 of 25 


Table 14 
NEB Estimates of 
The Effect of Conservation on the Demand for Energy 


B. Residential/Commercial Sector 


Action Motivating Force Saving by 
1994 
— Lower thermostat settings in the winter by Price for residential , price and government | 
approximately 1° — 2° C programs for commercial 23% — 4% 
— Less air conditioning in commercial Price and government programs 


buildings in the summer 


— Improved residential insulation (new Price and government programs 3% — 4% 
houses insulated to electrical standards) 


— Improved sealing and additional ceiling Price 3% — 4% 
insulation in existing residential units 


— Improved furnace efficiency Price and government programs 1% — 2% 
— Improved technology and architectural Price and government programs 4% — 5% 
changes relating to the energy inten- 
siveness of commercial buildings 


Total Approximately 15% 


Range of Submissions 10% — 22% 
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Table 14 
NEB Estimates of 


The Effect of Conservation on the Demand for Energy 


. Industrial Sector 


Action 


— Technological advances leading to more- 
efficient processes and more-efficient plants 


— Replacing and upgrading old and inefficient 
equipment 


— More regular and complete maintainance of 
existing equipment 


Total 


Range of Submissions 


Motivating Force Saving by 
1994 

Price 6% — 8% 

Price 3% — 4% 

Price 2% — 4% 


Approximately 15% 


8% — 36% 
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® 


Table 15 
1974 REQUIREMENT FOR CRUDE AND EQUIVALENT 
Mb/d 

EAST OF THE OTTAWA 

VALLEY LINE Gulf Imperial Shell Texaco NEB 
Net Product Sales 755 739 ETE 752 749 
Deduct Product Imports (47) (47) (52) (60) (46) 
Add Product Exports 96 97 92 108 110 
Add Product Transfers to West of the 
Ottawa Valley Line 24 26 30 35 28 
Add Own Use/Loss and other Adjust- 
ments 55 54 48 70 47 
Requirement for Crude and 
Equivalent 883 869 889 900 888 
WEST OF THE OTTAWA 

VALLEY LINE 

Net Product Sales 860 861 3870 858 850 
Deduct Product Imports (22) (24) (23) (30) (24) 
Add Product Exports 16 20 20 24 29 
Deduct Product Transfers from East of 
the Ottawa Valley Line (24) (26) (30) (35) (28) 
Add Own Use/Loss and Other 
Adjustments OO 56 29 48 38 
Requirement for Crude and 
Equivalent 865 887 866 865 865 
CANADA 
Net Product Sales 1615 1600 1641 1610 1599 
Deduct Product Imports (69) (71) (75) (90) (70) 
Add Product Exports We Ve iz 12? 139 
Add Own Use/Loss and Other 
Adjustments 90 AIO Ye) 118 85 
Requirement for Crude and 
Equivalent 1748 1756 1755 1765 1753 
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1975 REQUIREMENT FOR CRUDE AND EQUIVALENT 


EAST OF THE OTTAWA 
VALLEY LINE 


Net Product Sales 
Deduct Product Imports 


Add Product Exports 


Add Product Transfers to West of the 
Ottawa Valley Line 


Add Own Use/Loss and Other 


Adjustments 


Requirement for Crude and 
Equivalent 


WEST OF THE OTTAWA 
VALLEY LINE 

Net Product Sales 

Deduct Product Imports 

Add Product Exports 


Deduct Product Transfers from East 
of the Ottawa Valley Line 


Add Own Use/Loss and Other 


Adjustments 


Requirement for Crude and 
Equivalent 

CANADA 

Net Product Sales 

Deduct Product Imports 

Add Product Exports 

Add Own Use/Loss and Other 


Adjustments 


Requirement for Crude and 
Equivalent 


Gulf 


969 


914 


1883 


Table 15 
Mb/d 


Imperial 
Case A 


904 


L725 


Shell 
Base 


908 


904 


1684 
(71) 
Og 


100 


112 


Texaco 


996 


914 


1683 
(37) 
205 


109 


1910 
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NEB 

Base Conservation 
Case Case 
768 758 
(40) (40) 
70 70 
4O 4O 
OS) oe 
893 883 
896 885 
(20) (20) 
30 30 
(40) (40) 
47 A6 
913 901 
1664 1643 
(60) (60) 
100 100 
102 101 
1806 1784 
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1976 REQUIREMENT FOR CRUDE AND EQUIVALENT 


EAST OF THE OTTAWA 
VALLEY LINE 


Net Product Sales 
Deduct Product Imports 
Add Product Exports 


Add Product Transfers to West of the 
Ottawa Valley Line 


Add Own Use/Loss and Other 


Adjustments 


Requirement for Crude and 
Equivalent 


WEST OF THE OTTAWA 
VALLEY LINE 


Net Product Sales 
Deduct Product Imports 
Add Product Exports 


Deduct Product Transfers from East 
of the Ottawa Valley Line 


Add Own Use/Loss and Other 


Adjustments 


Requirement for Crude and 
Equivalent 


CANADA 

Net Product Sales 

Deduct Product Imports 

Add Product Exports 

Add Own Use/Loss and Other 


Adjustments 


Requirement for Crude and 
Equivalent 


106 


Gulf 


841 
(24) 
(Pay) 


56 


61 


1061 


954 


20K5 


Table 15 


Mb/d 


Shell 
Base 
Case 


825 
(48) 
86 


20 


58 


941 


962 


1903 


k 


Texaco 


823 
(58) 
239 


44 


62 


1110 


934 
(27) 
40 


(44) 


Do 


956 


aor 
(85) 
279 


IAS 


2066 


62 


998 


964 


1740 
(20) 
130 


12 


1962 


NEB 


Conservation 
Case 


Oe 


941 


1699 
(20) 
130 


110 


1919 


1977 REQUIREMENT FOR CRUDE AND EQUIVALENT 


EAST OF THE OTTAWA 
VALLEY LINE 


Net Product Sales 
Deduct Product Imports 
Add Product Exports 


Add Product Transfers to West 
of the Ottawa Valley Line 


Add Own Use/Loss and Other 


Adjustments 


Requirement for Crude and 
Equivalent 


WEST OF THE OTTAWA 
VALLEY LINE 


Net Product Sales 
Deduct Product Imports 
Add Product Exports 


Deduct Product Transfers from 
East of the Ottawa Valley Line 


Add Own Use/Loss and Other 


Adjustments 


Requirement for Crude and 
Equivalent 


CANADA 

Net Product Sales 

Deduct Product Imports 

Add Product Exports 

Add Own Use/Loss and Other 


Adjustment 


Requirement for Crude and 
Equivalent 


Gulf 


Vie 


1012 


2139 


Table 15 


Mb/d 


Shell 
Base 
Case 


863 
(49) 
86 


20 


60 


980 


1056 


1884 
(68) 
98 


122 


2036 


Texaco 


65 


1160 


1065 


1839 
(83) 
348 


i Pes 


2229 


1048 


1003 


1054 


2102 
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NEB 


Conservation 
Case 


827 


1015 


LON 


1795 
(20) 
140 


Ave 


2032 
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Table 15 
1980 REQUIREMENT FOR CRUDE AND EQUIVALENT 
Mb/d 
EAST OF THE OTTAWA Gulf Imperial Shell Texaco NEB 
VALLEY LINE Case A Base Conservation Base Conservation 

Case Case Case Case 
Net Product Sales 993 OF 972 864 975 948 890 
Deduct Product Imports 0 (19) (45) (40) (a5) (40) (40) 
Add Product Exports 135 122 83 883 340 130 130 
Add Product Transfers to West 
of the Ottawa Valley Line 23 20 20 20 30 30 30 
Add Own Use/Loss and Other 
Adjustments TZ 59 68 60 74 a1 67 
Requirement for Crude and 
Equivalent ae: 1057 1098 987 1370 1139 1OFxz 
WEST OF THE OTTAWA 

VALLEY LINE 

Net Product Sales 1191 1072 1166 TOU? 1106 1168 1099 
Deduct Product Imports Ci (2) (12) (12) (25) O O 
Add Product Exports 9 3} 19 67 110 30 30 
Deduct Product Transfers from 
East of the Ottawa Valley Line (23) (20) (20) (20) (36) (30) (30) 
Add Own Use/Loss and Other 
Adjustments iA 64 i2 61 65 68 63 
Requirement for Crude and 
Equivalent Wey td 1225 Tis 1220 1236 1162 
CANADA 
Net Product Sales 2184 1947 2138 1881 208 1 2ANG 1989 
Deduct Product Imports (11) (29) (57) (52) (80) (40) (40) 
Add Product Exports 144 125 102 150 450 160 160 
Add Own Use/Loss and Other 
Adjustments 148 eS) 140 12) 139 139 130 
Requirement for Crude and 
Equivalent 2460 ae ps 2323 2100 2590 POD 2239 
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1985 REQUIREMENT FOR CRUDE AND EQUIVALENT 


EAST OF THE OTTAWA 
VALLEY LINE 


Net Product Sales 
Deduct Product Imports 
Add Product Exports 


Add Product Transfers to West 
of the Ottawa Valley Line 


Add Own Use/Loss and Other 


Adjustments 


Requirement for Crude and 
Equivalent 


WEST OF THE OTTAWA 
VALLEY LINE 


Net Product Sales 
Deduct Product Imports 
Add Product Exports 


Deduct Product Transfers from 
East of the Ottawa Valley Line 


Add Own Use/Loss and Other 


Adjustments 


Requirement for Crude and 
Equivalent 

CANADA 

Net Product Sales 

Deduct Product Imports 

Add Product Exports 

Add Own Use/Loss and Other 


Adjustments 


Requirement for Crude and 
Equivalent 


Gulf 


20 


8] 


1425 


1457 


2882 


Imperial 
Case A 


1012 
(15) 
159 


(1) 


68 


1208 


7) 


1308 


2294 
(17) 
142 


{39 


2558 


Table 15 
Mb/d 
Shell 
Base Conservation 
Case Case 
eZ 940 
(45) (40) 
68 83 
O O 
80 66 
1225 1049 
1285 1064 
(12) O 
O 68 
O O 
80 65 
i353 1197 
QA 2004 
(57) (40) 
68 151 
160 131 
2588 2246 


Texaco 


1189 
(52) 
G20 


26 


39 


v7 


1401 


2978 


1328 


1484 


2518 
(40) 
170 


164 


2812 


APPENDIX E 


Page 22 of 25 


NEB 
Conservation 
Case 


1010 
(40) 


140 


30 


Vis 


1215 


(30) 


74 


Lowe 


2568 
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1990 REQUIREMENT FOR CRUDE AND EQUIVALENT 


EAST OF THE OTTAWA 
VALLEY LINE 


Net Product Sales 
Deduct Product Imports 
Add Product Exports 


Add Product Transfers to 
West of the Ottawa Valley Line 


Add Own Use/Loss and Other 


Adjustments 


Requirement for Crude and 
Equivalent 


WEST OF THE OTTAWA 
VALLEY LINE 


Net Product Sales 
Deduct Product Imports 
Add Product Exports 


Deduct Product Transfers from 
East of the Ottawa Valley Line 


Add Own Use/Loss and Other 


Adjustments 


Requirement for Crude and 
Equivalent 


CANADA 


Net Product Sales 

Deduct Product Imports 

Add Product Exports 

Add Own Use/Loss and Other 


Adjustments 


Requirement for Crude and 
Equivalent 


110 


Gulf 


1632 


a) 


98 


1681 


So hs 


Table 15 
Mb/d 
Imperial 
Case A Case B 
1140 909 
(17) (ab) 
O ISi 
Sy/ 10 
70 64 
1230 1097 
1486 1187 
(2) (2) 
ZO DS 
(37) (10) 
82 64 
1552 1262 
2626 2096 
(19) (19) 
DE ie! 
152 (23 
2782 2359 


Base 
Case 


1347 
(45) 
Dy) 


1424 


1546 


2970 


Shell 
Conservation 
Case 


1041 
(40) 
80 


56 


31 


2216 
(40) 
144 


146 


2466 


Texaco 


1803 


1701 


3060 
(70) 
Sale 


199 


3504 


Base 
Case 


1328 
(40) 
60 


Is) 


89 


1447 


7 


spike: 


NEB 
Conservation 
Case 


isivas) 
(40) 
60 


15 


80 


129" 


Lis Vad 


2649 
(40) 
90 


169 


2868 


1994 REQUIREMENT FOR CRUDE AND EQUIVALENT 


EAST OF THE OTTAWA 
VALLEY LINE 


Net Product Sales 
Deduct Product Imports 
Add Product Exports 


Add Product Transfers to 
West of the Ottawa Valley Line 


Add Own Use/Loss and Other 


Adjustments 


Requirement for Crude and 
Equivalent 


WEST OF THE OTTAWA 
VALLEY LINE 


Net Product Sales 
Deduct Import Sales 
Add Export Sales 


Deduct Product Transfers from 
East of the Ottawa Valley Line 


Add Own Use/Loss and Other 


Adjustments 


Requirement for Crude and 
Equivalent 


CANADA 


Net Product Sales 

Deduct Product Imports 

Add Product Exports 

Add Own Use/Loss and Other 


Adjustments 


Requirement for Crude and 
Equivalent 


Gulf 


iberee 


1864 


3674 


Table 15 
Mb/d 
Imperial 
Case A Case B 
1262 983 
(17) (17) 
O iy: 
20 10 
79 64 
1364 1097 
1673 1284 
(2) (2) 
ifs) 1S 
(20) (10) 
1e2 79 
1768 1366 
2055 226/ 
(19) (19) 
15 re 
181 143 
SisZ 2463 


Shell 


Base Conservation 


Case 


1515 
(46) 
O 


1579 


1632 


Whee 


3314 


Case 


1114 
(33) 
80 


1240 


1261 


1384 


2624 


Texaco 


2018 


1966 


3984 
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NEB 

Base Conservation 
Case Case 
1530 1329 
(40) (40) 
60 60 
15 15 
OZ 90 
1667 1454 
1881 1636 
O O 
30 30 
(15) (15) 
ey 101 
ZOs 1752 
3411 2965 
(40) (40) 
90 90 
219 191 
3680 3206 
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Table 16 
NEB FORECAST OF FEEDSTOCK REQUIREMENT 
FOR INDIGENOUS CRUDE OIL AND EQUIVALENT 
Mb/d 
Total Canadian Demand 
Excluding effect of Including effect of 
measures designed to measures designed to 
reduce consumption reduce consumption 
1974 942 942 
1975 923 91] 
1976 1064 1041 
1977 1304 1267 
1980 1486 1412 
1985 1734 1603 
1990 2021 1827 
1994 2263 2002 


Note: Included in demand are the following volumes of crude shipped to refiners east of the Ottawa Valley Line 


1974 — 77 Mb/d shipped by marine 


1975 — 10 Mb/d shipped by marine 


1976 — 100 Mb/d shipped by pipeline, including line fill 


1977 to 1994 — 250 Mb/d shipped by pipeline 
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Glossary of Terms 


ABBREVIATIONS 


API 
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Btu 


EOV 
FEA 
GCOS 
GNP 
GPP 
LPG 
Mb/d 
Mcf 
MMstb 
NGL 


Quad 


WwOV 


XIV 


American Petroleum Institute. 
barrels; 1 barrel is equal to 34.9723 Imperial gallons. 


British thermal unit; the amount of heat required to raise the temperature of one 
pound of water 1 degree Fahrenheit. 


East of the Ottawa Valley (Line). 

Federal Energy Administration (United States). 
Great Canadian Oil Sands Ltd. 

Gross National Product. 

Gross Provincial Product. 

Liquefied Petroleum Gases. 

Thousand barrels per day. 

Thousand cubic feet. 

Million stock tank barrels. 

Natural Gas Liquids. 


Equal to 1 quadrillion Btu’s. A quadrillion is equal to one million billion, i.e., 
10s 


West of the Ottawa Valley (Line). 


DEFINITIONS 


°API — Degree(s) API. A relative measure of the 
specific gravity of crude oils. Crude oils with a higher 
value of °API| have a lower specific gravity. 


Bitumen — A naturally occurring viscous mixture 
comprised mainly of hydrocarbons heavier than 
pentane which may contain sulphur compounds and 
that in its natural state is not recoverable at a 
commercial rate through a well. 


Carbon Dioxide (CO,’’) Miscible Flooding — A 
tertiary recovery process in which carbon dioxide is 
injected into the reservoir under conditions at which 
the injected material mixes with the reservoir fluid. 


Chemical Flooding — A tertiary recovery process in 
which chemicals are added to water injected into a 
petroleum reservoir. Three of the common groups of 
chemicals which may be added are surfactants, 
polymers, and alkaline chemicals. 


Condensate — As used herein, synonymous with 
pentanes plus. 


Conventional Areas — Those areas of Canada which 
have a long history of oil production. The term 
“conventional” also refers to those reservoirs which 
in their natural state will flow oil to a wellbore in 
commercial quantities. 


Elasticity — In relation to demand, a measure of the 
responsiveness of demand for a product to a change 
in values of the variables affecting demand. 


Enhanced Recovery — See ‘‘Recovery”’. 


Established Reserves — Those reserves, both naturally 
occurring and synthetic, which on the basis of 
identified economic considerations and within a 
specified time frame, are considered to be recoverable 
with a high degree of certainty from known reser- 
voirs, through the application of currently accepted 
recovery techniques. 


Feedstock — Raw material supplied to a refinery. 


Frontier Reserves — Reserves of crude oil in the 
offshore areas, the Arctic region, and the Mackenzie 
Delta-Beaufort Sea area. 


Heavy Crude Oil — A term loosely applied to crude 
oils with a low API gravity. For a more detailed 
explanation of the National Energy Board's classifica- 
tion of heavy crude oil see Table VI-1. 


Improved Recovery — See ‘’Recovery”’. 


In Situ Recovery — With reference to oil sands 
deposits, the use of techniques to recover bitumen 
without the necessity of mining the sands. 


International Price of Crude Oil — A generalization 
for the ‘‘going price’’ of crude oil in the world 
markets. 


Middle Distillates — The range of refined petroleum 
products which includes kerosene, stove oil, diesel 
fuel, and light fuel oil. 


Northern Tier Refineries — A general term which 
refers to refineries located in states bordering on 
Canada which have in the past been dependent on 
Canadian crude. This term is often used inter- 
changeably with the term ‘‘Priority 1 Refineries”. 


Oil Sands — Deposits of sand and other rock 
aggregate which contain bitumens. See also ‘‘Bitu- 
men". 


Original Oil-in-Place — See ‘‘Recovery”’. 


Pentanes Plus — A volatile hydrocarbon liquid com- 
posed primarily of pentanes and heavier hydro- 
carbons. Generally, a by-product obtained from the 
production and processing of natural gas. 


Potential Producibility — The estimated average 
annual ability to produce, unrestricted by demand 
but restricted by reservoir performance, well density 
and well capacity, oil sands mining capacity, field 
processing and pipeline capacity, that could be 
achieved on ninety day’s notice. 
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Priority 1 Refineries — A classification assigned to a 
group of 11 refineries and utilities in Montana, 
Minnesota, Michigan, and Wisconsin by the Federal 
Energy Administration. These refiners are largely 
dependent on Canadian exports for their crude oll 


supply. 


Recovery 


® Original Oil-in-Place — The total calculated vol- 
ume of crude oil within a discovered petroleum 
reservoir before production is obtained, of which 
only a portion is recoverable. 


@ Primary Recovery — Crude oil recovery from a 
petroleum reservoir resulting from the natural 
energy of the reservoir to move the crude oil 
toward producing wells. 


® Secondary Recovery — The additional crude oil 
recovery from a petroleum reservoir obtained by 
supplying energy to supplement or replace the 
energy of primary recovery. Generally, the term 
refers to already technically and economically 
proven methods such as waterflooding, gas in- 
jection, and steam injection. 


® Tertiary Recovery — The additional crude oll 
recovery from petroleum reservoirs through the 
application of third generation methods. These 
methods are the newer, less technically proved 
techniques such as the thermal processes, carbon 
dioxide miscible flooding, hydrocarbon miscible 
flooding, and chemical flooding. 


@ /mproved or Enhanced Recovery — General 
terms used to include all crude oil recovery from 
a petroleum reservoir which is incremental to 
primary recovery. 


Requirements for Indigenous Feedstocks — Require- 
ments WOV plus 250 Mb/d for the area EOV. 


Reserve Appreciation — Growth in the reserves 
credited to a pool or area due to additional delinea- 
tion of reservoirs through development drilling or the 
application of improved recovery methods. 
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Scenario — A set of conditions or relationships. As 
used in this report ‘‘price scenarios’ are used to 
examine the effect that various crude oil prices could 
have on supply and demand. Three trends in inter- 
national prices of crude oil are considered in this 
report and for each of the cases it is assumed that 
Canadian crude oil prices will approach international 
levels by 1980. In addition, each case is characterized 
by one of the following underlying assumptions: 


e Low Price Case — world oil price assumed to 
remain at current levels, 


@ Medium Price Case — world oil price is assumed 
to increase at international inflation rates; that is, 
it remains constant in real terms, 


@ High Price Case — real world oil price is assumed 
to grow at an annual rate of 5%. 


Syncrude Canada (‘‘Syncrude’’?) — A consortium 
formed to develop a mining plant and bitumen 
upgrading facility in the Athabasca oil sands. At 
present this group consists of Imperial Oil Limited, 
Gulf Oil Canada Limited, Canada-Cities Service Ltd., 
Petro-Canada and the Governments of Alberta and 
Ontario. 


Synthetic Crude Oil — Crude oil produced through 
treatment of bitumen in upgrading facilities designed 
to decrease its viscosity and sulphur content. See also 
“Bitumen”. 


Tertiary Recovery — See ‘‘Recovery”’. 


Thermal Processes — Tertiary recovery processes In 
which heat is added to the reservoir. Two principal 
thermal processes are steam flooding and in situ 
combustion. In steam flooding, steam is injected into 
the reservoir. In situ combustion involves ignition of 
oil in the reservoir and burning a portion of the 
oil-in-place to generate heat. 


Wellhead — Specifically, the equipment placed on top 
of a well at the surface to maintain control of the 
well. More generally, it is used to specify a delivery 
point in the crude oil production system, e.g., the 
wellhead price. 


World Price — See ‘International Price”’. 


Summary and Conclusions 


A comprehensive hearing on the subject of the 
exportation of oil was held by the National Energy 
Board (‘‘NEB” or ‘‘the Board’) in April and May 
1974 and the findings were released in a report in 
October of that year. As a result of that hearing the 
Board adopted a protection procedure designed to 
limit exports when 10 years of future Canadian 
requirements for indigenous crude oil and equivalent 
feedstocks could not be assured. A further conclusion 
of the report was that public hearings should be held 
periodically to receive evidence with respect to the 
potential producibility of oil in Canada, the require- 
ments for indigenous feedstocks and the effects of 
conservation on Canadian consumption and export- 
able surplus. 


The first of these periodic hearings was held in April 
1975 and the findings were released in a report in 
September of that year. The result of that hearing 
was a further reduction in allowable export volumes 
in the light of the growing possibility of supply 
difficulties facing Canadian users of indigenous crude 
oil and equivalent. 


The second of these periodic hearings was held in 
October 1976 in Calgary and Ottawa under Part | of 
the National Energy Board Act. Thirty-seven com- 
panies and government agencies filed submissions in 
response to the Notice of Hearing (Appendix A) 
issued on 19 February 1976 and thirty-three of these 
submittors appeared, to give viva voce evidence at the 
hearing. 


This is a report of the evidence presented to the 
Board and its findings on the subject matters of the 
hearing. The report differs from the two previous 
reports in several respects. The forecasts of require- 
ments for indigenous feedstocks are developed within 
a total primary energy demand framework for those 
sectors of energy demand where oil products are in 
market competition with other sources of energy 
such as natural gas, hydro, nuclear and coal. Alterna- 
tive supply and demand scenarios are presented to 
emphasize the uncertainty inherent in forecasting the 
future. Finally, the supply of and requirements for 
heavy crude oil are treated separately from those of 
light crude oil and equivalent. 


SUPPLY OF CRUDE OIL AND EQUIVALENT 


The forecast supply of crude oil and equivalent 
derives from five sources; established reserves in 
conventional areas, additions to established reserves 
in conventional areas, pentanes plus reserves, oil sands 
deposits, and frontier reserves. 


The views of submittors regarding established reserves 
in conventional areas were mainly embodied in 
completed forecasts for individual pools showing 
producibility and reserves estimates in the form 
requested by the Board in its Outline for Submissions 
(Appendix B). The Board requested these data from 
the major operators of some 200 individual pools and 
pool groupings. Analysis of the reserves estimates and 
producibility forecasts reveals little difference from 
last year’s submissions. 


In addition to the detailed pool forecasts, summary 
forecasts were received from several submittors. 
These forecasts are compared in Figure I|-1. 


A number of submissions dealt in specific terms with 
the potential producibility of heavy crude oil. Com- 
parison of these forecasts is difficult since submittors 
were not consistent in their definitions of heavy 
crude oil. The Board has adjusted these potential 
producibility forecasts to include those pools clas- 
sified by the Board as heavy crude oil pools, and the 
resulting forecasts are shown in Figure II-2. The 
Board’s definition of heavy crude oil is discussed in 
Chapter VI (Table VI-1). 


The Board has taken into account all reserves 
evidence received at the hearing in making its own 
determinations of established reserves. These 
estimates are shown in Appendix C on a pool-by-pool 
basis. During the year, 1 January 1975 to 1 January 
1976, remaining reserves of conventional crude oil 
showed a net decrease of 403.6 million barrels from 
6877.9 million barrels to 6474.3 million barrels. 


After considering all evidence received in the sub- 
missions and in verbal testimony, together with 
supplementary information supplied after the 
hearing, the Board has developed the 20 year pool- 


by-pool potential producibility forecasts shown in 
Appendix D. This year, the table shows light crude oil 
and heavy crude oil separately. The current forecast 
of the aggregate potential producibility from estab- 
lished reserves shown in Figure I1-4 differs little from 
the forecast presented in the Board’s September 1975 
report. 


The forecasts of potential producibility from addi- 
tions to established reserves in conventional areas 
filed at the hearing are summarized graphically in 
Figures II-5 and II-6. 


At the Board's 1975 hearing there appeared to be a 
consensus that reserves additions would accrue largely 
from improved recovery methods as opposed to new 
discoveries. That remained the consensus at the 
current hearing. Although appreciation of discovered 
pools and waterflooding§ stili have significant 
potential, most of the improved recovery reserves 
additions are expected to result from the application 
of tertiary recovery methods. 


The Board has examined the evidence regarding 
improved recovery potential, and in conjunction with 
its own studies has evaluated each established oil 
reservoir in Canada for improved recovery potential. 
The results are summarized in Table I|l-1. Also shown 
are estimates of new discovery potential. The aggre- 
gate potential for reserves additions for the expected 
case is estimated to be 3.17 billion barrels of which 
1.10 billion barrels are expected to accrue from new 
discoveries and 2.07 billion barrels from improved 
recovery methods in discovered reservoirs. Of the 
2.07 billion barrels, 1.54 billion barrels are credited 
to tertiary recovery methods: chemical flooding, 
miscible flooding and thermal techniques. The 
remaining 0.53 billion barrels result from infill 
drilling and waterflooding. 


Approximately one-half of the aggregate potential for 
reserves additions is attributed to further exploitation 
of heavy crude oil reservoirs. The Board believes that 
these developments will occur provided that wellhead 
prices move towards international levels, and that 
markets are available for the heavy crude oil produc- 
tion. 


The Board’s forecasts of potential producibility from 
additions to established reserves are shown in Figures 
11-7 and |I-8. The forecasts are slightly higher than 
those in the September 1975 report, because the 
Board is more optimistic about the prospects for 
heavy crude oil development. 


The views of submittors regarding pentanes plus 
reserves were principally detailed in forecasts for 
individual natural gas processing plants in the form 
requested by the Board in its Outline for Sub- 
missions. The forecasts of pentanes plus production 
submitted to the Board along with the Board's 
forecast are shown in Figure II-9. The Board’s current 
forecast is lower than the forecast published in its 
September 1975 report. While a portion of this 
reduction reflects poorer than expected performance 
in some pools, the larger part is a result of the more 
detailed study related to this year’s forecast. 


Detailed oil sands potential producibility forecasts 
were received from five submittors. The forecasts 
varied widely, as shown in Figure I|-10, from Shell's 
case which assumed no projects after Syncrude to 
Imperial’s potential development case which showed 
producibility of nearly 800 Mb/d by 1995. Sub- 
mittors identified three problem areas that must be 
resolved before additional plants can proceed: govern- 
ment assistance with financing, world oil prices for 
synthetic crude oil production, and substantially 
reduced (or no) government taxes and royalties. 


The Board is convinced that the oil sands develop- 
ment rate shown in its September 1975 report will 
not be realized and that a significant downward 
adjustment is called for in view of the current 
expectations. The Board is generally in agreement 
with the concerns voiced by the submittors at the 
hearing. On the basis of the evidence presented at the 
hearing and its own studies, the Board has con- 
structed the notional development forecast shown in 
Figure Il-11. Although estimation of future oil sands 
development is less certain than forecasting produc- 
tion from established reserves, it is important to 
remember that the timing of these projects has no 
effect on the calculation of the level of crude oil 
exports, since the predicted domestic shortfall occurs 
well before any possible start-up date for a third 
plant. 


A summary of the submitted information regarding 
frontier crude oil supply is shown in Table I1-5. In all 
cases the estimates are considerably lower than those 
provided to the Board last year by the same com- 
panies. 


The Board sees no reason to change its previously 
published finding that oil production from the 
frontier areas remains too speculative to warrant 
inclusion in a procedure designed to provide protec- 
tion for Canadian requirements. It appears highly 
unlikely that any significant volume of frontier oil 
production could move to Canadian markets during 
the ten year period covered by the protection 
procedure. 


A summary of the potential producibility forecasts is 
provided in Appendix G. Shown are subtotals for 
light crude oil and equivalent and for heavy crude oil. 
Figure I!-12 graphically illustrates the contribution 
of each supply source to the availability of total 
crude oil and equivalent. Reductions in producibility 
for a particular year during the 10-year protection 
period from the corresponding estimate in the 
September 1975 report range from 25 Mb/d or 1.7 
percent in 1981 to 132 Mb/d or 11.0 percent in 
1985. Reductions during the 10-year period, 1986 — 
1995, are larger and result almost entirely from 
reduced expectations regarding oil sands develop- 
ment. 


DEMAND FOR TOTAL ENERGY 


In the Outline for Submissions, submittors were 
requested to consider the demand for refined petro- 
leum products in the context of a total energy 
outlook and interfuel competition. While the utiliza- 
tion of other energy forms was not considered in 
detail at this hearing, submittors were requested to 
provide sufficient information to permit comparative 
evaluation of the submitted forecasts of refined 
petroleum product demands. 


In making its own determination of Canadian demand 
for refined petroleum products, the Board has given 
consideration to the demand for other energy forms. 


The methodology employed by the Board in fore- 
casting energy demands, the assumptions used in 
generating the energy demand forecasts, and the 
resulting forecasts of sectoral energy demands are 
presented in Chapter II| of this report. The major 
end-use sectors which have been considered in fore- 
casting energy requirements are the residential, 
commercial, industrial, transportation and petro- 
chemical sectors. 


The Board's forecast employs a projection of econo- 
mic growth based on the CANDIDE econometric 
model of the Canadian economy. The particular 
values chosen are similar to one of the economic 
growth cases used by Energy, Mines and Resources in 
its published paper “An Energy Strategy for Canada’’. 
The forecast of economic activity used assumes real 
gross national product increasing at an average annual 
rate of 5.2 percent for the period 1976 to 1980. 
After 1980, economic growth is forecast to moderate, 
averaging 3.4 percent over the period 1980 to 1995. 
Other features characterizing the projection of the 
economy used by the Board are summarized in Table 
I} 1-3. 


The Board's forecast is based on the assumption that 
the world price of crude oil will remain constant in 
real terms at its 1975 level. The domestic price of 
crude oil is assumed to rise towards the world price of 
oil, approaching it in 1980. The city-gate price of 
natural gas in Toronto is assumed to increase to 
parity with the price of crude oil at the refinery gate 
ona British Thermal Unit (‘’Btu’’) equivalent basis in 
1980. After 1980, oil and gas prices are assumed to 
remain constant in real terms. Electricity prices are 
assumed to increase in real terms to 1980, remaining 
constant in real terms thereafter. It should be 
emphasized that these and other price assumptions 
are made strictly for forecasting purposes, and that 
no assumption can be considered to represent govern- 
ment intentions in this area. 


The assumptions regarding population, economic 
growth and energy prices provide the basis for the 
regional forecasts of total energy demands in the 
residential, commercial and industrial sectors. It is, 
however, the market share estimates which determine 
the division of total energy demand into demands for 
individual fuels in each regional market. 


The market shares incorporated into the Board's 
forecast were developed on a judgmental basis by 
considering such factors as relative energy prices, 
relative capital costs of installation of heating equip- 
ment, and historical trends. It should be noted that 
no supply constraints are assumed on fuels which 
have been available historically in a given region. 
Moreover, for the purposes of the forecasts included 
in this report, it is assumed that no expansion of the 
gas service area in the Province of Quebec or to 
Vancouver Island will occur during the forecast 
period. 


The Board forecasts primary energy demand to 
increase from an actual 1975 level of 8.0 quadrillion 
Btu's (‘‘quads’’) to 11.0 quads in 1985 and to 14.3 
quads in 1995. This implies an average annual rate of 
growth of 2.8 percent over the forecast period. 
Primary oil demand is forecast by the Board to 
increase more slowly than primary energy demand 
rising from a 1975 level of 3.5 quads to 4.7 quads in 
1985 and to 5.5 quads in 1995 for a growth rate 
averaging 2.1 percent over the forecast period. The 
Board's estimate of primary oil demand is within the 
range of the submitted forecasts. 


The Board's forecasts of total energy demand for the 
residential, commercial and industrial sectors are 
displayed in Figure IIl-1. The corresponding figures 
for the transportation sector are displayed in Figure 
l11-2. For all these sectors, the results are also 
tabulated in Appendix H along with the corre- 
sponding estimate of total oil demand. 


To ensure that Canadian consumers receive the 
benefits from oil conservation programs and from 
their voluntary reductions in oil consumption result- 
ing from increased prices, the Board's export formula 
requires that estimates be made of the quantitative 
impact of conservation. Accordingly, the Board has 
developed an Export Formula Case which is an 
estimate of the levels which energy demand would 
have reached had prices remained at 1972 levels and 
had conservation programs not been developed. 
Details regarding the demand for energy and oll 
products for the Export Formula Case are contained 
in Chapter ||| and in Appendix H. 


DEMAND FOR REFINED PETROLEUM 
PRODUCTS 


The Board's forecast.demand for the major categories 
of refined petroleum products is shown by sector of 
consumption for total Canada in Appendix H. In 
Appendix |, a regional breakdown of this forecast 
demand is presented by product category. 


The Board's projections indicate that over the fore- 
cast period from 1976 to 1995, refined petroleum 
product demand in Canada is expected to increase at 
an ‘average annual rate of 2.0 percent. Growth is 
forecast to be more rapid in the initial part of this 
period, averaging 3.8 percent per year from 1976 to 
1980, slowing over the remainder of the forecast 
period to 1.6 percent per year. Growth in the demand 
for refined petroleum products is expected to be 
higher West of the Ottawa Valley, (“WOV"’) averaging 
2.2 percent per year over the forecast period, than 
East of the Ottawa Valley, (‘“EOV’’) where it is 
forecast at 1.8 percent per year. 


The Board’s forecast of demand for refined petro- 
leum products is compared to the submittors’ most 
likely forecasts in Figure IV-1. 


Motor gasoline and light fuel oil, kerosene and stove 
oil are expected to decline as a proportion of total 
product demand, while the remaining products gain. 
Slowing in the demand for motor gasoline as a result 
of expected consumer preference for smaller cars, 
major improvements in fuel economies, and consumer 
response to gasoline price increases, contributes most 
significantly to the decline in the rate of increase in 
total refined petroleum product demand. 


REQUIREMENTS FOR FEEDSTOCKS 


Future requirements for indigenous feedstocks derive 
not only from forecast demands for refined petro- 
leum products within Canada, but also from the 
effects of refiners’ and marketers’ decisions and plans 
regarding product imports, regional transfers, refinery 
utilization, construction of new facilities, closure of 
existing plants and the future opportunities to sell 
Canadian products in foreign markets. It is not 


surprising, therefore, that forecasts of crude oil and 
equivalent requirements provided to the Board should 
exhibit considerable variation. A comparison of these 
forecasts, which are tabulated in Appendix L along 
with the Board’s shows that the variation becomes 
more pronounced in the latter years of the forecast 
period. Appendix M details the submitted forecasts 
and the Board’s forecast for heavy crude oil only. A 
summary of the Board's forecasts can be found in 
Appendix N. 


Regarding refinery utilization and product exports, 
the Board holds the view that aggregate runs of 
indigenous crude oil and equivalent at WOV refineries 
should be at levels sufficient to meet local demands 
for light products, with minimal surpluses of motor 
gasoline or middle distillates. Accordingly, applicants 
for licences to export product of domestic origin will 
be required increasingly to show that the volumes 
sought to be exported have necessarily been manufac- 
tured as a consequence of meeting local market needs 
in an economical manner and with optimum con- 
sumption of indigenous feedstocks. 


In projecting the post 1980 requirements for WOV 
feedstocks, the Board has assumed that net product 
exports will fall to nominal levels by 1990. With 
respect to product transfers across the Ottawa Valley 
Line, the Board has assumed that large transfers of 
heavy fuel oil will not continue after 1979. 


For the area EOV, the Board foresees that the 
refinery capacity presently in place (excluding the 
shut-down refinery at Come-By-Chance, New- 
foundland) will be in excess of local requirements 
until the post-1985 period. Substantial volumes of 
heavy fuel oil imports are assumed because the 
demand for this material in the Atlantic region is 
forecast to increase its share of the total product 
demand, and local refineries, faced with uncertain 
export markets for light products, will not be able to 
substantially increase their throughput. 


On the basis of the Board’s forecast of the total 
requirements for crude oil and equivalent, the average 
annual rate of growth for the period 1976 — 1995 is 
estimated to be 2.0 percent. For the Export Formula 
Case, the average annual rate of growth would be 3.3 
percent. 


The Board's forecast of requirements for indigenous 
crude oil and equivalent shown in Appendix N 
includes along with the WOV requirements, ship- 
ments of 250 Mb/d to EOV refineries. A comparison 
of selected years in the forecast to corresponding 
values in the September 1975 report shows a slightly 
higher crude oil and equivalent requirements estimate 
for 1980, 1423 Mb/d versus 1412 Mb/d, but a 
substantially lower estimate for 1990, 1535 Mb/d 
versus 1827 Mb/d. 


Forecasts of requirements for indigenous heavy crude 
oil in Canada were submitted to the Board by a 
number of companies and agencies. In most cases 
submittors related WOV requirements for heavy 
crude oil to forecast demand for asphalt in this area. 
Forecasts of requirements for indigenous heavy crude 
oil in the Montreal area were based on experience of 
heavy crude oil shipments to Montreal, provincial 
nominations available to August 1976, and judge- 
ments as to what general levels of requirements may 
develop. The possibility that the Sarnia-Montreal 
pipeline will be reversed in the 1980's was widely 
cited as a reason that Montreal refiners would not 
likely install facilities specifically to process in- 
digenous heavy crude oil. 


The Board's forecast of WOV requirements for heavy 
crude oil is based on the forecast of asphalt demand 
outlined in Chapter IV. The Board's forecast of 
requirements for heavy crude oil in the Montreal area 
is based primarily upon testimony presented at the 
hearing by those Montreal refiners who intend to run 
It. 


LICENSING PROCEDURES 


A number of subjects dealt with at the hearing or 
arising from hearing evidence relate to licensing 
procedures for crude oil and equivalent exports. The 
principal items were; need for separate licensing by 
grade, definition of heavy crude oil, method of 
determining the heavy crude oil surplus, and exports 
of refined petroleum products. 


All submittors who addressed the subject of separate 
licensing expressed the view that exports of certain 
grades of crude oil should be considered separately. 
In most cases submittors favored special treatment 


for heavy crude oil only. However, a few submittors 
expressed the view that condensate and synthetic 
crude oil also be considered separately. 


It is the Board's view that heavy crude oil should be 
licensed separately in the future and that determina- 
tion of export volumes of heavy crude oil should be 
made independently of export volumes of light crude 
oil and equivalent. The Board for the most part 
accepts the reasons for separately licensing heavy 
crude oil that were presented at the hearing. As 
regards licensing of condensate and synthetic crude 
oil it is the Board's view that, at this time, these oils 
should be treated in the same category as light crude 
oil, for determination of surplus volumes. 


With the above factors in mind, the Board, com- 
mencing 1 January 1976, made an interim decision to 
license heavy crude oil separately and to treat 
condensate and synthetic crude oil within the light 
crude oil category. Appendix O is a copy of the 
Board’s press release dated November 23, 1976, 
which outlines the Board's decision. 


With due consideration to producing problems, crude 
oil quality and marketing characteristics, the Board 
has decided that the definition of heavy crude oil for 
the purposes of separate licensing should be the same 
as that hitherto employed by the Board, namely 
those grades of crude oil given in Table VI-1. The 
Board wishes to emphasize that its definition of 
heavy crude oil is based on current conditions and the 
Board may change the definition if marketing or 
supply considerations should, in its opinion, justify 
such a change. 


With regard to the determination of heavy crude oil 
surplus, the Board has concluded that the public 
interest is best served by the use of a protection 
formula the same as is currently used for all crude 
oils. The use of this formula in setting an exportable 
surplus for heavy crudes will provide producers with a 
larger export market than would be the case without 
separate surplus determination, and at the same time 
will provide reasonable protection for the present and 
future requirements for heavy crude oil in Canada. 


Submittors were generally in agreement that the 
licensing of crude oil and refined petroleum products 
should remain separate. It was felt that the Board 
should continue to take into account the circum- 
stances involved with each product export application 
and licenses should only be issued if the particular 
oroduct to be exported is determined by the Board to 
be surplus to Canadian needs in regions to which it 
has access. 


The Board agrees with those submittors who indi- 
cated that separate volumetric determination for 
crude oil and equivalent and for refined petroleum 
product surpluses should continue. 


PROTECTION FOR CANADIAN REQUIREMENTS 


It is the Board’s view, at this time, that Canadian 
requirements for indigenous feedstocks are ade- 
quately protected by application of the existing 
formula to separate supply-requirements balances for 
heavy crude oil and for light crude oi! and equivalent. 
Details of the formula are provided in Chapter VII. 


For light crude oil and equivalent, allowable export 
levels are calculated to be 137 Mb/d for 1977. 
Accordingly, current export levels of some 180 Mb/d 
will be lowered to 137 Mb/d commencing 1 July 
1977. Export levels for subsequent years are cur- 
rently estimated to be 54 Mb/d in 1978, 20 Mb/d in 
1979 and 1 Mb/d in 1980. In mid-1981, it appears 
likely that those markets in Canada now served by 
indigenous light crude oil and equivalent will no 
longer have their full requirements met from domes- 
tic production. 


With respect to heavy crude oil, the Board's forecasts 
indicate that indigenous supply will be adequate to 
meet Canadian requirements for some 15 years. When 
“'t’” exceeds 10 years in the Board’s export control 
procedure, the only restriction placed on exports is 
that Canadian refinery demands must be met first. 
The remainder of productive capacity is then availa- 
ble for export. Based on current supply and require- 
ments estimates, this situation will exist for the next 
five years. Export levels, commencing with 1977 are 
estimated to be 123 Mb/d, 110 Mb/d, 99 Mb/d, 88 
Mb/d and 77 Mb/d. 


In applying the export formula to the Board's 
estimates of supply and requirements for light and 
heavy crude oil, the Board has not adjusted the 
estimates to account for the effects of upgrading 
heavy crude oil. Although there are several ways that 
upgrading could be accounted for in the separate 
application of the export formula, the net effect of 
processing heavy crude oil into synthetic light crude 
oil would be to create additional Canadian require- 
ments for heavy crude oil and additional supply of 
light crude oil and equivalent. The Board considers 
the maximization of indigenous heavy crude oil use in 
Canada to be in the national interest primarily 
because in the future Canada will have to rely to a 
much greater degree on oil sands and heavy crude oil 
reserves. 


POSSIBLE RANGE OF SUPPLY AND REQUIRE- 
MENTS SCENARIOS 


Finally, the Board has examined the possible range of 
the supply and requirements projections during the 
next two decades. 


In the case of supply, minimum and maximum 
producibility cases were investigated. The maximum 
case assumes that each of the four supply determi- 
nants, geology, technology, price and government 
policy was favourable in encouraging supply. The 
analysis demonstrated that crude oil and equivalent 
supply is likely to remain within narrow forecast 
limits over the next decade owing principally to the 
lead-time required to bring new supplies into pro- 
duction. In the second decade, in 1990 for example, 
the difference between the minimum and maximum 
scenarios is 579 Mb/d. Of this total, some 68 percent 
is from oil sands and about 10 percent is from 
enhanced recovery. 


In the case of requirements, six demand scenarios 
were calculated combining two forecasts of economic 
growth and three oil price assumptions. The resulting 
annual growth rates in requirements for indigenous 
crude oil and equivalent vary from 1.3 percent for the 
minimum case to 3.8 percent for the maximum case. 


From Figure VIII-4 it can be seen that variation in 
the estimates of supply and requirements between the 


minimum and maximum cases does not significantly 
change the estimated time at which the producibility 
of indigenous crude oil will no longer be sufficient to 
meet WOV requirements plus 250 Mb/d for Montreal. 
This will almost certainly occur between 1981 and 
1983. 


The most likely case shows that indigenous oil supply 
will fall short of requirements by approximately 450 
Mb/d in 1985, and this shortfall will increase to 
around 600 Mb/d in the period 1990 to 1995. 


Even in the event that the low requirements and high 
supply forecasts prove to be true, indigenous oil 
supply is projected to fall short of requirements by 
approximately 250 Mb/d in 1985, although the 
shortfall decreases slowly thereafter. 


The worst situation considered, the high require- 
ments-low supply case shows that indigenous supply 
falls short of requirements by about 800 Mb/d in 
1985, and by as much as 1800 Mb/d by 1995. 


Evidently, imported crude oil will be required in the 
early 1980's in the markets now served by indigenous 
crude. Initially, it may be presumed that additional 
imported crude will be taken into Montreal. Later, it 
seems likely that WOV refineries will need imported 
oil. Conceivably, the feedstock requirements of 
refineries in Ontario and Western Canada could both 
be met by foreign crude. It appears that Canadians 
must begin to face up to the problem of supplying 
imported crude oil to refineries that have for a 
quarter of a century used only indigenous feedstocks. 


Supply of Crude Oil and Equivalent 


This section of the report deals with the views 
received and the Board’s views concerning all matters 
related to Item |.-SUPPLY of the Board's suggested 
Outline for Submissions (Appendix B). The various 
oil supply categories are discussed in the following 
order: 


® established reserves in conventional areas, 


® additions to established reserves in conventional 
areas, 


@ pentanes plus, 
@ oil sands deposits, 
@ frontier reserves, and 


® summary of potential producibility forecasts. 


The protection procedure used by the Board for the 
calculation of 1975 and 1976 allowable exports of 
crude oil and equivalent was based on ten year 
forecasts of potential producibility and of Canadian 
refinery requirements for indigenous crude oil and 
equivalent. The 1974 and 1975 reports contained 
only the Board’s best estimate of expected future 
potential producibility levels; no alternative supply 
scenarios were published, although upper and lower 
limits to supply expectations were considered. In this 
report the Board is publishing alternative develop- 
ment scenarios to improve the understanding of 
energy options that may arise, and to underline the 
fact that the future is uncertain. This is not meant to 
detract from the weight placed on the case which, in 
the Board’s judgement, is the most likely to happen. 


Three supply scenarios are calculated in detail and 
shown in this report: 

@® a minimum case, 

@ the expected (or most likely) case, and 

@ a maximum case. 
Four factors are distinguished as main determinants 
of future developments in suppiy, the relative signifi- 


cance of each differing greatly from one supply 
category to another. The four factors are: 


@ Geological limitations; determine the probability 
of the resource being present and in what 
volume. This would be the controlling factor, for 


example, in forecasting crude oil discoveries. For 
the expected case the ultimate reserves included 
are those that are considered on geological 
grounds to have at least a 50 percent or better 
geological probability of existing. For the mini- 
mun case a 90 percent probability is used, and 
for the maximum case a 10 percent probability ts 
employed. 


Technological limitations; influence the accessi- 
bility of resources to exploitation, the level of 
recovery from deposits, or the lead times re- 
quired for development. This factor could be 
dominant for some types of enhanced recovery 
methods or in the production of frontier crude 
oil. For the expected case a gradual improvement 
in current technology is assumed. The minimum 
case assumes no. significant technological ad- 
vances, while the maximum case envisages major 
technological breakthroughs. 


Crude oil prices; can affect the rate of resource 
exploitation, and can influence recovery levels. 
For all cases it was assumed that domestic prices 
would approach international levels by 1980. For 
the expected case it was assumed that the 
international price would remain constant In real 
terms, i.e., that future international price in- 
creases would vary with inflation rates. For the 
maximum case it was assumed that international 
prices would increase five percent annually in 
real terms, and in the minimum case it was 
assumed that international oil prices would stay 
near current levels, i.e., they would decrease in 
real terms. 


Government policy; can affect development 
through availability of permits and licences, 
through regulations governing exploration and 
production practices, and through regulations 
affecting the availability of export and domestic 
markets for a crude stream. The way in which 
this factor is handled is discussed more fully 
under Views of the Board for each supply 
category mentioned previously. 


ESTABLISHED RESERVES IN CONVENTIONAL 
AREAS 


Views of Submittors 


The views of submittors regarding this category of 
reserves were mainly embodied in completed fore- 
casts for individual pools showing producibility and 
reserves estimates in the form requested by the Board 
in its Outline for Submissions (Appendix B). These 
forms made provision for the display of an oil 
producibility forecast to 1995 with sufficient reser- 
voir data to support the forecast and to indicate the 
possibility of reserves appreciation. The Board re- 
quested these data from the major operators of some 
200 individual pools and pool groupings. Independent 
estimates were received from the British Columbia 
Energy Commission (‘'B.C. Energy Commission’’), 
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the Alberta Energy Resources Conservation Board 
(“AERCB” or ‘‘Alberta Board’’), and the Govern- 
ment of Saskatchewan (‘‘Saskatchewan’’). Completed 
data forms were received regarding all pools listed in 
the Outline for Submissions. Provincial agencies 
provided 100 percent coverage of the pools in their 
province, and data were received from the major 
operators of some 85 percent of the pools. The 
Canadian Petroleum Association (‘‘C.P.A."’) provided 
a summary of the industry pool forecasts. 


Evidence contained in the submissions was supple- 
mented by verbal testimony in response to questions 
at the hearing. 


The individual pool data obtained through submis- 
sions and testimony are not shown in this report, but 
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Figure 1-1. POTENTIAL PRODUCIBILITY FROM ESTABLISHED RESERVES 


Comparison of Forecasts 


they are available for public inspection at the Board’s 
offices in Ottawa and Calgary. 


In addition to the summary forecasts received from 
the Provinces and the C.P.A., total potential pro- 
ducibility forecasts were received from Gulf Oil 
Canada Limited (‘‘Gulf’’) and Imperial Oil Limited 
(‘Imperial’). These forecasts are compared in Figure 
ll-1. An analysis of the reserves estimates and 
producibility forecasts reveals little difference from 
last year’s submissions. 


A number of submissions dealt in specific terms with 
the potential producibility of heavy crude oil. Com- 
parison of these forecasts is difficult because sub- 
mittors were not consistent in their definitions of 
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heavy crude oil. The Board has adjusted these 
potential producibility forecasts to include those 
pools classified by the Board as heavy crude oil pools, 
and the resulting forecasts are shown in Figure |1-2. 
The Board's definition of heavy crude oil is given in 
Chapter V1 (Table VI-1). 


Views of the Board 


The Board has taken into account all reserves 
evidence received at the hearing in making its current 
estimates of established reserves. These estimates are 
shown in Appendix C on a pool-by-pool basis. Gross 
additions from 1 January 1975 to 1 January 1976 are 
estimated at some 101 million barrels. Production 
during that same period is estimated at 504.6 million 
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barrels, resulting in a net reduction of remaining 
reserves of 403.6 million barrels. The pool-by-pool 
reserve data in Appendix C are grouped by pipeline 
system. The location of these pipelines is shown in 
Figure II-3. 


The methods and computer models used by the 
Board to develop potential producibility forecasts 
were completely documented in the 1974 and 1975 
oil reports and are not further discussed here. 


After considering all evidence received in the sub- 
missions and in verbal testimony, together with 
information supplied after the hearing, the Board has 
developed the 20-year pool-by-pool potential 
oroducibility forecasts shown in Appendix D. This 
year the producibility table is divided into two 
sections dealing separately with light crude oil and 
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heavy crude oil. The Board’s forecasts are compared 
with the submitted forecasts in Figures II-1 and ||-2. 


The current forecast of total potential producibility 
from established reserves is compared to the Septem- 
ber, 1975 forecast in Figure 11-4. 


The four factors discussed at the beginning of the 
chapter are felt to have little effect on the calculation 
of reserves currently considered as established. The 
major effects that they would have on existing 
reservoirs are considered under the section ‘’Addi- 
tions to Established Reserves in Conventional Areas’’. 
With regard to producibility, the existing surplus 
productive capacity makes unlikely any major in- 
crease in this capacity. 
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Figure /1-5. 


Comparison of Forecasts 


ADDITIONS TO ESTABLISHED RESERVES IN 
CONVENTIONAL AREAS 


Views of Submittors 


The forecasts of potential producibility from addi- 
tions to established reserves filed at the hearing are 
summarized graphically in Figure II-5. 


At the Board’s 1975 hearing there appeared to be a 
consensus that reserves additions would accrue largely 
from improved recovery methods as opposed to new 
discoveries. That remained the concensus at the 
current hearing. Although appreciation of discovered 
pools and waterflooding still have significant poten- 
tial, most of the reserves additions attributable to 
improved recovery are expected to result from the 
application of tertiary recovery methods. Most com- 
panies which appeared at the hearing are currently 
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evaluating application of tertiary recovery techniques, 
either through computer model development, 
laboratory work or field pilot schemes. Since most 
work is still directed at establishing feasibility, most 
producers said they were unable, at this time, to 
provide meaningful estimates of financial returns 
which would make these. schemes economically 
attractive. 


Imperial presented an analysis by geological horizon 
of the potential for enhanced recovery in the 
Southern Basin. Three tertiary processes were 
examined; CO, miscible flooding, surfactant (chem- 
ical) flooding, and wet combustion. Maximum 
recovery potential was put at 2.3 billion barrels for 
these three processes, but only some 1.8 billion 
barrels could be recovered at current world prices 
even without royalties or taxes. Ultimate potential 
from new discoveries was estimated to be about 0.5 
billion barrels. 
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Figure /-6 POTENTIAL PRODUCIBILITY FROM ADDITIONS TO ESTABLISHED HEAVY CRUDE OIL 


RESERVES 
Comparison of Forecasts 


In a study prepared for the Board, and submitted as 
evidence at the hearing, D & S Petroleum Consultants 
(1974) Ltd. (’D&S") estimated potential tertiary 
reserves at some 2.9 billion barrels. 


The AERCB estimated that the fraction of reserves 
growth in Alberta attributable to enhanced recovery 
operations will increase from some 30 percent to 80 
percent during the forecast period. Combined reserves 
additions from new. discoveries and improved 
recovery were kept fairly constant at 150 to 155 
million barrels annually throughout the 20 year 
period resulting in a 20 year cumulative of some 3 
billion barrels. Saskatchewan estimated reserves addi- 
tions in the Province during the same 20 year period 
at 460 million barrels. The B.C. Energy Commission 
forecast 9 million barrels of reserves additions for 
British Columbia. 


14 


Shell Canada Resources Limited (‘‘Shell’’) forecast 
the contribution of existing reserve appreciation and 
new discoveries at 0.47 and 2 billion barrels respecti- 
vely. Potential supplementary recovery was no- 
tionally estimated at an additional 6 billion barrels 
(12 percent of 48 billion barrels original oil-in-place). 


Several submittors provided separate forecasts of 
reserves additions for heavy crude oil. The submitted 
forecasts for potential producibility from additions to 
established reserves of heavy crude oil are compared 
graphically in Figure ||-6. 


There was a consensus that the heavy crude oil areas, 
and in particular the Lloydminster area, have a 
significant potential for new discoveries. Husky Oil 
Operations Ltd. (‘‘Husky’’) stated its view that a 
conservative estimate of ultimate potential in the 
Lloydminster area is 12 billion barrels of original 
oil-in-place. Some 4 billion barrels of this is currently 
considered as proved. 


In consideration of the lower than average primary 
and waterflood recovery levels in heavy crude oll 
reservoirs, (as low as 5 to 8 percent of original 
oil-in-place in Lloydminster-type pools) significant 
potential was credited to enhanced recovery opera- 
tions. The Independent Petroleum Association of 
Canada (‘‘IPAC’’) estimated this potential at 1.1 
billion barrels and new discovery potential at 0.3 
billion barrels. Using equations provided by Pacific 
Petroleums Ltd. (‘‘Pacific’’), the Board has calculated 
that company’s estimate of enhanced recovery poten- 
tial as 0.6 billion barrels, and new discovery potential 
as 0.9 billion barrels. 


Views of the Board 


The Board has examined the evidence regarding 
improved recovery potential, and in conjunction with 


its own studies has evaluated each established oil 
reservoir in Canada for improved recovery potential. 


The results are summarized in Table Il-1. The table 
also includes estimates of potential from new dis- 
coveries. Table |I-2 provides additional detail regard- 
ing improved recovery potential for the expected 
case. 


For the expected case, improved recovery potential is 
estimated at 2.07 billion barrels. About one-quarter 
of this total (0.53 billion barrels) accrues from 
waterflooding and infill drilling. The remaining three- 
quarters (1.54 billion barrels) results from the ap- 
plication of tertiary recovery methods. It can be seen 
from Table II-1 that at current world prices, one-half 
of the improved recovery potential is credited to 
heavy crude oil reservoirs. The Board believes that 
these developments will occur provided that prices 
approach international levels, and that markets are 
available for the heavy crude oil production. Regard- 
ing miscible and chemical projects, it was assumed 
for the expected case that current royalty/tax arran- 
gements would be modified to make some of these 
projects economic. 


Table /1-1 


RESERVES ADDITIONS POTENTIAL FOR CRUDE OIL 
(billions of barrels) 


HEAVY CRUDE OIL e New Discoveries 
e Improved Recovery 


Total 


LIGHT CRUDE OIL e New Discoveries 
e |mproved Recovery 


Total 


ALL CRUDES e New Discoveries 
e Improved Recovery 


Total 


Minimum Expected Maximum 
Case Case Case 
12 162 90 
{68 1.09 1.48 
95 pas 2 3O 
20 48 80 
102 .98 1.63 
Noy 1.46 243 
"BZ 1.10 1,70 
95 OAD: a 
1.47 | 4.8) 


Table /1/-2 


IMPROVED RECOVERY POTENTIAL FOR CRUDE OIL BY FORMATION AND METHOD 
(Expected case — billions of barrels) 


Improved Recovery Method 


Chemical _— Infill Miscible = Thermal 
Formation Flooding Drilling Flooding Techniques Waterflood Total 
CRETACEOUS e Cardium 5 02 ~ = 02 19 
e Mannville 
(High Gravity) 103 6 40) 08 08 eA 
e Mannville 
(Low Gravity) = 03 — 46 OT. .56 
@ Other LOS .OO - 103 107 Silla) 
Total OS .06 10 57), 24 els) 
JURASSIC — Total 04 (Oy = 08 O72 mS 
TRIASSIC — Total 06 01 OW -- OO 14 
MISSISSIPPIAN — Total O02 .03 we 06 Oui; 39 
DEVONIAN e Woodbend -- .OO (O02 a 01 103 
@ Beaverhill Lake -- 04 04 - .OO 08 
@ Elk Point, Gilwood — 10/6) 3 — = 16 
Total ~ OY 19 01 eds 
TOTAL ALL FORMATIONS .35 .19 .48 71 34 2.07 


The new discovery potentials shown in Table II-1 
include new fields and extensions to discovered 
reservoirs. In the case of light crude oil, new 
discoveries were assigned a recovery factor approxi- 
mating combined primary and secondary recovery 
levels. In the case of new heavy crude oil discoveries, 
some recognition was given to thermal methods in the 
Lloydminster area. 


The following two sections provide additional views 
on the reserves additions potential for heavy crude oil 
and light crude oil respectively. 


HEAVY CRUDE OIL: It is the Board’s view that 
there is an adequate geological potential to double 


the currently established reserves of heavy crude oil 
through a combination of new discoveries and im- 
proved recovery. As shown in Table Il-1, nearly 
two-thirds of the 1.71 billion barrels of potential 
forecast results from improved recovery from dis- 
covered reservoirs. Operators of thermal projects in 
the Lloydminster area generally agreed that with the 
recent oil price increases these projects have now 
become marginally economic. The Board believes that 
expected future increases in wellhead prices and 
corresponding improvements in producer returns 
should make these projects economically attractive. 
However, the lead time required for the evolution of 
required technology will control the rate of im- 
plementation of projects. 


Table 11-3 Table |1-4 
IMPROVED RECOVERY POTENTIAL FOR HEAVY IMPROVED RECOVERY POTENTIAL FOR LIGHT 


CRUDE OIL BY METHOD CRUDE OIL BY METHOD 
(billions of barrels) (billions of barrels) 
Minimum Expected Maximum Minimum Expected Maximum 

Case Case Case Case Case Case 

e Chemical Flooding 01 04 06 e Chemical Flooding ae 1 47 
e Infill Drilling 108 06 C7, e Infill Drilling .08 ats 18 
e Miscible Flooding .OO sali Zo e Miscible Flooding 00 sod. 16 
e Thermal Techniques  .43 .68 .86 e Thermal Techniques  .01 .03 O05 
e Waterflood 14 20 BA e Waterflood 10 14 at. 
Total .63 1.09 1.48 Total 32 .98 1.63 
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Figure !/-7. POTENTIAL PRODUCIBILITY FROM ADDITIONS TO 
ESTABLISHED HEAVY CRUDE OIL RESERVES 
NEB Forecast 


Table 11-3 shows the Board's estimate of heavy crude 
oil improved recovery potential by method. 


Estimates of potential producibility from additions to 
established heavy crude oil reserves are shown in 
Figure Il-7. 


LIGHT CRUDE OIL: The disappointing exploration 
results during the last ten years lead the Board to 
adopt a fairly conservative estimate for new dis- 
coveries of light crude oil as shown in Table II-1. 


The majority of reserves additions to light crude oil 
are expected to accrue from improved recovery. 
Table II-4 shows a breakdown of light crude oil 
improved recovery potential by recovery mechanism. 
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An estimate of potential producibility from additions 
to established reserves of light crude oil is provided In 
Figure II-8. 
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PENTANES PLUS 


Views of Submittors 


The views of submittors regarding this class of 
reserves were principally detailed in forecasts for 
individual natural gas processing plants in the form 
requested by the Board in its Outline for Submis- 
sions. In addition, Shell, Gulf, and Imperial submitted 
forecasts of production from established reserves and 
from reserves additions for Canada as a total. The 
AERCB provided forecasts of production from estab- 
lished reserves grouped by gas plant (or area), and 
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Figure 11-8. POTENTIAL PRODUCIBILITY FROM ADDITIONS TO 
ESTABLISHED LIGHT CRUDE OIL RESERVES 


NEB Forecast 


pipeline and of production from Alberta reserves 
additions. The forecasts of pentanes plus production 
submitted to the Board are shown in Figure II-9. The 
forecasts shown include pentanes plus production 
from established reserves together with production 
from forecast reserves additions. 


Views of the Board 


To increase the accuracy of the pentanes plus forecast 
and to treat the submitted data in more detail, the 
Board has developed and uses a computer model 
which considers natural gas production on a pool-by- 
pool basis grouped according to the gas plant in 
which the gas is processed. Changes in pentanes plus 
yield with depletion of the reservoir, cycled gas 
volumes, as well as pentanes plus recovery efficiency 
of each processing plant are considered in the model. 
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Figure II-9 PRODUCTION OF PENTANES PLUS 


Comparison of Forecasts 


In the light of the evidence received, the original list 
of plants was adjusted. Several plants were deleted 
and others added to give a final list of 49 plants or 
groups of plants (by field or area). These plants or 
groups of plants studied in detail accounted for about 
90 percent of the Canadian production of pentanes 
plus in 1975. The remaining plants not studied were 
placed in “‘other’’ categories. A summary of the 
pentanes plus production forecast is shown in Ap- 
pendix E. 


In constructing a forecast of pentanes plus produc- 
tion from reserves additions, a forecast of natural gas 
deliverability from reserves additions was combined 
with a forecast of pentanes plus yields from these 
additions. Initial yields were estimated to be 15 
barrels per million cubic feet of marketable gas, 
declining to 10 barrels per million cubic feet over a 
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*Alberta produces about 97 
percent of total pentanes 

plus production in Canada, 
see Appendix E 
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period of 10 years and remaining constant at that 
value for the duration of the forecast period. This 
portion of the pentanes plus forecast also includes 
pentanes plus production from gas plants which are 
currently under construction. The Board's forecast of 
pentanes plus production from established reserves 
and reserves additions is shown in Figure I!-9. As can 
be been from the graph, the Board’s current forecast 
is in reasonable agreement with the AERCB forecast, 
but significantly below the industry forecasts. The 
Board’s current forecast is also lower than the 
forecast published in its September 1975 report. 
While a portion of this reduction is due to poorer 
than expected performance in some pools, the greater 
part of the reduction is a result of the more detailed 
study related to this year’s forecast. 
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Views of Submittors 


Detailed oil sands producibility forecasts were re- 
ceived from. five submittors. These forecasts are 
compared graphically in Figure I1-10. 


Shell submitted a forecast assuming no oil sands 
development beyond that from Great Canadian Oil 
Sands’ Limited (“GCOS”), Syncrude® Canada’ Ltd: 
(“Syncrude’’), and experimental in situ projects, 
producing a total of 184 Mb/d which is consistent 
with Shell's decision to shelve its oil sands devel- 
opment plans. At the 1975 hearing when Shell was 
still actively pursuing oil sands development it had 
projected producibility to increase to 735 Mb/d by 
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Comparison of Forecasts 
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1994. Shell witnesses outlined three problem areas 
that must be resolved before additional plants could 
proceed; government assistance with financing, world 
oil prices for synthetic crude production, and subs- 
tantially reduced (or no) government taxes and 
royalties. Construction costs for an oll sands plant 
were put at 2.4 billion dollars, and operating costs at 
$4.40 per barrel. Under these circumstances and 
assuming no royalties and taxes Shell feels it could 
produce synthetic crude oil at just less than the 
current international oil price. Also, if its project 
(mining project #3) received approval in 1977, it 
could be on stream by 1986. 


The AERCB submitted a minimum development 
forecast which included only two commercial proj- 
ects after Syncrude: a third mining project (com- 
mencing production in 1987) and an in situ project 
(commencing production in 1990). The AERCB 
assumed that the upgrading facility of this in situ 
project would also upgrade all heavy crude oil from 
various experimental in situ schemes which amounted 
to 25 Mb/d by 1989. Total production was forecast 
to reach 400 Mb/d by 1995. This is below the lower 
of the two development scenarios submitted by the 
AERCB at the 1975 hearing which showed produc- 
tion reaching 540 Mb/d by 1994. The AERCB 
estimated original bitumen in place at 953 billion 
barrels and estimated recoverable reserves of crude 
bitumen at 38 billion barrels, equivalent to 26.6 
billion barrels of synthetic crude oil. The AERCB 
Stated that the proved reserves of crude bitumen 
which are recoverable by surface mining would be 
theoretically adequate to support 20 to 30 plants of 
today's size without requiring the development of 
new technology other than some improvements to 
mitigate the environmental impact. However, the 
Current economic conditions which limit the avail- 
ability of capital were seen as a serious impediment to 
oll sands development. These economic conditions 
include rapid increases in costs, marketing uncer- 
tainties, and expected net revenues flowing back to 
the developer. In situ production was seen as having 
great potential in the longer term, perhaps starting 
within the next decade. The AERCB stated a belief 
that production could be developed much more 
rapidly and reach some 800 Mb/d by 1995 if both 
industry and the governments involved proceed on an 
aggressive development plan. 


Gulf anticipated three more commercial size proj- 
ects after Syncrude: a third mining project in 1985, a 
fourth mining project in 1990, and an in situ project 
in 1991. Total production, including 40 Mb/d from 
experimental schemes, was predicted to reach 5/75 
Mb/d by 1995. This was consistent with the forecast 
submitted by Gulf a year ago which showed produc- 
tion reaching 565 Mb/d by 1994. Gulf stressed that 
the forecast was speculative and subject to many 
uncertain factors including synthetic crude oil prices, 
cost inflation, royalties, and in the case of in situ, the 
evolution of technology. Gulf estimated the cost of 
Syncrude at 2.5 billion dollars, and predicted that 
future plants would run well over 3 billion dollars. 
International oil prices (or better) and a reduction in 
government take are required for the forecast to 
materialize. 


Texaco Canada Limited (‘‘Texaco’’) submitted a 
forecast which assumed four additional projects after 
Syncrude to come on stream in each of the years 
1984, 1987, 1990 and 1993. This would bring 
production levels to 590 Mb/d by 1995. The forecast 
was considerably reduced from the one submitted last 
year which had production increasing to 740 Mb/d by 
1995. Texaco assumed that the necessary incentives 
for additional plants to come on stream as forecast 
would be provided by changes in the current oil sands 
tax and royalty regulations. 


Imperial submitted a potential development forecast 
which included five additional projects after Syn- 
crude: a Syncrude expansion in 1983, followed by 
new mining projects in 1985, 1990 and 1993, an in 
situ project in 1987, and some 15 Mb/d from in situ 
pilots. With this schedule production would reach 
799 Mb/d by 1995. Imperial emphasized however, 
that under existing price and revenue sharing condi- 
tions, continued production from only the GCOS and 
Syncrude ventures was assured. Imperial stated that 
world oil prices and improved revenue sharing condi- 
tions are required to achieve its potential develop- 
ment scenario. Imperial felt that the risk of a mining 
project encountering serious Operating problems may 
affect investment in a third mining plant oF in a 
Syncrude expansion. It was also Imperial’s opinion 
that economic in situ recovery technology has not 
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been confirmed, but it remained optimistic that 
within three to five years the technology which is 
currently being tested would be accepted as proved. 


Views of the Board 


The Board is convinced that the oil sands develop- 
ment rate shown in its September 1975 report will 
not be achieved and a significant downward adjust- 
ment is called for. 


Mining Projects 


Only the shallower part of the Athabasca oil sands 
deposit is suitable for surface mining. According to 
AERCB estimates about 38 billion barrels of bitumen 
of this huge deposit are recoverable by this method. 
This volume of bitumen is equivalent to 26.6 billion 
barrels of synthetic oil. The Board accepts the 
AERCEB estimates and concludes that reserves will not 
be a limiting factor in the development of mining 
projects during the 20 year forecast period. 


Technology is not a major problem either, but it is 
the Board's view that evolving technology can have an 
effect on the timing of the projects. Investors may be 
hesitant to commit large sums of capital for addi- 
tional mining projects before seeing a successful 
start-up of the Syncrude plant. Furthermore, the 
Alberta Government may wish to delay approval of 
new projects until the responsible authorities have a 
better appreciation of the environmental and socio- 
economic impact of the Syncrude project. 


The major problem remains one of economic and 
financial feasibility. With future synthetic crude oil 
production priced at international oil prices, the most 
critical assumption affecting economic feasibility 
is the relationship of future world oil prices to general 
cost inflation. A less critical but nevertheless very 
important economic assumption relates to future 
government royalty and income tax arrangements. 


On the assumption there will be some improvement 
in economic conditions and on the basis of the 
evidence presented at the hearing, the Board con- 
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siders it reasonable to expect that a third mining 
oroject could be on stream by 1987. A fourth mining 
project could be completed four years later in 1991. 
These estimates are shown as the expected case in 
Appendix F. 


In Situ Production 


Most of the oil sands deposits lie at depths suitable 
only for in situ recovery methods. In this case devel- 
opment of suitable technology is considered as 
important as economic factors. Several in situ pilot 
projects are currently producing a total of some 5 
Mb/d. The Board's forecast for in situ pilot produc- 
tion is shown in Appendix F. Under all three 
development scenarios production increases up to the 
period 1983-1985. After this time, production stab- 
ilizes under the maximum and expected development 
cases and declines to current levels under the min- 
imum development case. These pilot projects are 
required to evaluate the feasibility of a recovery 
technique in selected areas of the oil sands before 
committing funds to a commercial scheme. With a 
minimum period of three to five years to evaluate 
current pilots and a six to seven year period to design 
and construct a commercial scheme, at least a decade 
will elapse before any commercial in situ scheme 
could be in operation. Although it is impossible to 
evaluate the economics of an undeveloped tech- 
nology, there appears to be a consensus that in situ 
oil sands production will be at least as expensive as 
production from surface mining operations. 
Appendix F contains the Board’s notional forecasts 
regarding the timing of in situ projects under the 
three development scenarios. 


Summary 


The combined mining and in situ forecasts of 
Appendix F are shown graphically in Figure Il-11. 
The oil sands producibility forecast of the previous 
report is superimposed on Figure ||-11 to show the 
magnitude of the downward revision in anticipated 
oil sands development. Only the forecast identified as 
the expected case is included in crude oil and 
equivalent forecasts in the balance of this report. 
Although estimation of future oil sands development 


is less certain than forecasting production from 
established reserves, it is important to remember that 
the timing of these projects has no effect on the 
calculation of the level of crude oil exports, since the 
predicted domestic shortfall occurs well before any 
possible start-up date for a third project. 
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FRONTIER RESERVES 


Views of Submittors 


A summary of the information regarding frontier oil 
producibility which was submitted is shown in Table 
Il-5. In all cases the estimates are considerably more 
conservative than data provided to the Board last year 
by the same companies. 


Oil potential for the Mackenzie Delta-Beaufort Sea 
area has been substantially reduced since last year. 
Imperial for example, has revised its estimated date of 
earliest production from 1983 (in last year’s sub- 


mission) to after 1995 (this year’s submission). 
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TABLE /1-5 


RESERVES POTENTIAL ESTIMATES FOR FRONTIER CRUDE OIL 
(Reserves in billions of barrels) 


MACKENZIE DELTA 


BEAUFORT SEA ARCTIC ISLANDS EASImCOASI 
Discovered Year of Discovered Year of Discovered Year of 
to Ultimate First to Ultimate First to Ultimate First 
Date Potential Production Date Potential Production Date Potential Production 
GOise BD's) 6 1986 — — — _ 15 1986 
to 
.50 
IMPERIAL ? Sus After — — 1986 — 15 1991 
(.1 by 1995 
Imperial) 
MOBIL — 5 Late — — — —_ 1.9 1985 
(by 1995) 1980's (by 1995) 
SIFIEILIL IES. 6 = = = = = = a 
(.13 by 
Shell) 


Imperial has placed the ultimate potential at 3.5 
billion barrels, and estimates that 2/3 to 3/4 of that 
volume will be offshore where the physical 
production problems still have to be solved. Gulf 
witnesses were the most optimistic, estimating an 
ultimate potential of 6 billion barrels, and a pipeline 
to be in operation by 1986. 


Little data was received regarding oil potential for the 
Arerie, islandsa  ranarctio s Olle Lids litanaticticn) 
reported the results of production tests on three 
potential producing wells in the Bent Horn oil field at 
Cameron Island. However, it stated that the wells 
drilled to date afford inadequate data for the accurate 
determination of reserves. 


The area with the highest ultimate potential estimates 


is the East Coast, with the best prospects appearing to 
be along the Labrador Shelf. If oil is found, 
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production will be difficult to develop in this iceberg 
orone area. Significant potential was also credited to 
the greater water depths, 2000 to 6000 feet, but 
realization of this potential will require the develop- 
ment of new drilling and production technology. 


Views of the Board 


From evidence presented at the hearing, and from its 
own studies, the Board sees no reason to change its 
previously published finding that oil production from 
the frontier areas remains too speculative to warrant 
inclusion in a procedure designed to provide protec- 
tion for Canadian requirements. It appears highly 
unlikely that any significant volume of frontier oil 
production could move to Canadian markets for 
domestic crude during the ten year period covered by 
the protection procedure. 


SUMMARY OF POTENTIAL PRODUCIBILITY 
FORECASTS 


A summary of the potential producibility forecasts of 
crude oil and equivalent for the expected case is 
provided in Appendix G. Shown are subtotals for 
light crude oil and heavy crude oil as they are 
normally marketed. 


Figure |I|-12 graphically illustrates the contribution of 
each supply source to the availability of total crude 
oil and equivalent. 
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Figure 11-12. POTENTIAL PRODUCIBILITY OF CANADIAN CRUDE OIL AND EQUIVALENT 
NEB Forecast 
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Demand for Total Energy 


In the Outline for Submissions, submittors were 
requested to consider the demand for refined 
petroleum products in the context of the total energy 
outlook and interfuel competition. While the utiliza- 
tion of other energy forms was not considered in 
detail at the hearing, submittors were requested to 
provide sufficient information to permit comparative 
evaluation of the submitted forecasts of refined 
petroleum product demands. In making its own 
determination of Canadian demand for refined 
petroleum products, the Board has given con- 
sideration to the demand for other energy forms. 


Of the thirty-seven submissions received, nineteen 
contained information on demand or demand fore- 
casts. Some of the submittors who provided demand 
forecasts restricted themselves to the market areas or 
products with which they were primarily concerned. 
Four submittors — namely Gulf, Imperial, Shell and 
Texaco — provided forecasts of demand for all the 
major refined petroleum products for all the major 
regions in Canada. 


Techniques employed by submittors and by the 
Board in forecasting energy demands, the assump- 
tions used in generating the energy demand forecasts, 
and the resulting forecasts of sectoral energy demands 
are presented in this Chapter. The related forecasts of 
the demand for refined petroleum products as 
developed within these frameworks are discussed in 
Chapter IV. In Appendix K the forecast of energy 
demand and the underlying demographic and 
economic growth assumptions from this report are 
compared to the forecast presented in the Board's 
September 1975 report, and a projection published 
by the Department of Energy, Mines and Resources. 


FORECASTING METHODS AND ASSUMPTIONS 
Methodology 


Views of Submittors 


Gulf estimated total energy demand through 
statistical analysis of historical data and the rela- 
tionship between total energy demand and Gross 
National Product (‘‘GNP’’). GNP projections were 
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obtained from the Economic Council of Canada’s 
CANDIDE model. Sector demands were determined 
by correlating residential demand with population, 
commercial demand with employment in the com- 
mercial sector, and industrial demand with the index 
of industrial production. The transportation sector 
was analyzed separately and incorporated into the 
larger study. Market shares by fuel-type and regional 
breakdowns were obtained using similar statistical 
analysis. Demand for refined petroleum products was 
further assessed using regression analysis modified by 
subjective judgment. 


Imperial estimated demand by projecting economic 
factors to determine energy demand in the residen- 
tial-commercial, industrial and transportation sectors 
in five major geographical regions. Historical patterns 
of energy use as derived were adjusted judgmentally 
to allow for projected improved energy-use arising 
from higher real prices and demand-reducing 
programs. Individual fuel shares reflect historical 
patterns and estimated future price relationships. 


Shell’s forecast was based on an integrated energy 
demand study linking energy demand by sector to 
economic indicators. In the residential sector, trends 
in population, persons per household, and space 
heating facilities were used to determine the space 
heating demand to which hot water heating and 
electrical uses were added. Commercial sector 
demands were based on correlations with commercial 
employment anticipated in other than the trans- 
portation and electric utility: industries. Industrial 
sector demand for each province was determined by 
correlation with Gross Provincial Product (‘‘GPP”’) 
modified for the anticipated effects of conservation 
measures and policies. In the transportation sector, 
motor gasoline was forecast utilizing a transportation 
model which considered automobile size, scrappage, 
efficiency and miles driven. Other energy trans- 
portation requirements were determined by correla- 
tion with GPP. 


Texaco forecast Canadian primary energy con- 
sumption and refined petroleum product demands by 
analysing historical trends which were modified 
subjectively in consideration of forecasts of economic 
activity and conservation trends, 


Views of the Board 


In developing its estimates of the demand for refined 
petroleum products in Canada, the Board adopts a 
total energy approach for those sectors of demand 
where a variety of fuels is used. In the Board's 
method, forecasting of the demand for energy In 
these particular sectors of consumption is considered 
prior to and separately from the selection of fuel 
type. This procedure ensures consistency of the 
forecast demand for individual fuels with the forecast 
demand for total energy. The behaviour of the energy 
demand process versus the fuel selection process Is 
analyzed separately in order to consider the different 
factors affecting each process. 


The major end-use sectors which have been con- 
sidered in forecasting energy requirements are the 
residential, commercial, industrial, petrochemical and 
transportation (including road, rail, air and marine) 
sectors. 


In the residential, commercial and industria! sectors, 
demand for individual fuels is forecast by first 
determining total energy requirements in each sector. 
The total energy demand in each particular sector is 
estimated by equations which link energy demand to 
forecasts of economic activity, population, and 
energy prices. Then a set of market share estimates 
is applied to yield demands for individual fuels, 
including refined petroleum products, in each sector. 


In the transportation sector energy demand _ is 
estimated separately for each of its various main 
segments namely, road, rail, air and marine. In each 
of these segments a model was developed incor- 
porating the prime variables affecting demand. For 
example, automotive gasoline demand is forecast by 
estimating the stock of cars by age and weight class, 
and then applying estimated average miles driven and 
fuel economies per car according to type of car. 


Chapter |V, entitled Demand for Refined Petroleum 
Products, incorporates some additional details of the 
Board’s forecasting methodology and assumptions. 
Because of its importance, particular attention is 
given to the forecasting of the motor gasoline 
component. Further details of the methodology used 
for forecasting energy demand can be found in 
Appendix J. 


The forecast of demand which, in the Board’s 
judgement, is the most likely is referred to as 
Scenario |, or simply the Board’s forecast. Given the 
uncertainties in predicting economic growth and 
future price levels of energy fuels, six scenarios were 
evaluated with the goal of estimating a range of 
Canadian energy demand over the forecast period. 
The scenarios combined three sets of price assump- 
tions and two sets of values for economic growth. 
The six scenarios developed are employed in Chapter 
VIII to consider the variability in the requirements 
for crude oil and equivalent WOV. The assumptions 
underlying these scenarios are detailed in that chap- 
ter, 


A fourth price assumption is used to develop the 
conservation factor for the purposes of the export 
formula. The development of this case is discussed in 
the final section of this chapter under the heading of 
“Energy Conservation and the Export Formula”. 


Demography 


Views of Submittors 


The various views as to the expected growth In the 
Canadian population are summarized in Table III-1. 
Gulf, Imperial and Texaco all adopted Statistics 
Canada’s Population Projection B. 


Table //1-1 


POPULATION GROWTH RATES 
Comparison of Forecasts 
(Percent per annum) 


Gulf 
Imperial 
Texaco Shell Sun NEB 
1975 to 1980 Le (2 ea? ies 
1980 to 1985 ice 1:2 WZ Ves 
1985 to 1990 ee: hee 12 diged 
1990 to 1995 120) 0.9 eZ i a 


wa 


Views of the Board 


The rate of increase in population is predicted to slow 
from an average 1.7 percent over the historical period 
1960 to 1974, to between 1.2 percent and 1.3 
percent over the forecast period. The resultant 
population in 1995 is 29.2 million. 


Economic Growth 


Views of Submittors 


The various views as to the expected Canadian rate of 
economic growth are summarized in Table II1-2. 


Gulf’s GNP rates of growth assumed: modest growth 
in the economies of Canada’s major trading partners, 
continued action against inflation through govern- 
ment guidelines and policies, no constraints on 
energy-related investments and no material supply 
shortages to hinder growth. Gulf expected real 
disposable income to grow at an average rate of 4.7 
percent from 1975 to 1980, increase to an average of 
5.4 percent per year over 1980 to 1985, and 
subsequently decline to 4.1 percent over 1990 to 
1995. Industrial production was expected to grow at 
a declining average rate from 6.4 to 4.5 percent per 
annum during the period from 1975 to 1995. 


Imperial predicted real GNP to grow at an average 
rate of 4.5 percent between 1975 to 1985 and a rate 


of 4 percent between 1985 and 1995. These rates of 
growth were indicated to vary between 3.5 to 5 
percent through the forecast period. 


Shell expected GNP to grow at a decreasing rate due 
to a decline in the rate of growth in the labour force 
and declining productivity. 


Views of the Board 


The Board's forecast employs a projection of eco- 
nomic growth based on the CANDIDE econometric 
model of the Canadian economy. The particular 
values chosen are similar to one of the economic 
growth cases used by Energy, Mines and Resources in 
its published paper ‘’An Energy Strategy for Canada”’. 


The forecast of economic activity used appears fairly 
optimistic for the period 1976 to 1980, with real 
gross national product increasing at an average annual 
rate of 5.2 percent. After 1980, however, economic 
growth is forecast to moderate, averaging 3.4 percent 
over the period 1980 to 1995. The Board views the 
resulting GNP growth rate of 3.8 percent between 
1976 and 1995 as representing a medium economic 
growth scenario. This forecast of GNP growth rate is 
similar to Shell’s forecast, although it is lower than 
those of Imperial, Gulf and Texaco in the later part 
of the forecast period. 


Table /11-2 


REAL GROSS NATIONAL PRODUCT GROWTH RATES 
Comparison of Forecasts 
(Percent per annum) 


Gulf Imperial 
1975 to 1980 5.0 A) 
1980 to 1985 4.8 4.5 
1985 to 1995 4:2 4.0 
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Shell Sun Texaco NEB 
5.2-5.5 4.5-6.0 4.7 5.4 
3.9 4.5-6.0 4.4 4.3 
Ss = 4.2 3:0 


Other features characterizing the projection of the 
economy used by the Board are summarized in Table 


1-3. 


Gross National Product 
($1961 billions) 


Population 
(millions) 


Households 
(millions) 


Ratio of multiple* dwellings 
to total housing stock 


Employment 
(millions) 


Unemployment rate** 
percent 


Proportion of employment* 
in commercial sector 


Consumer price index* 
(1961 = 1) 


Personal disposable income 
($1961 billions) 


Retail trade 
($1961 billions) 


Real domestic product in the 
industrial sector 
($1961 billions) 


* Annual level at period end shown, rather than growth rate. 


1975 


Level 


790 


22.8 


OW 


0.421 


o:3 


720 


0.564 


1.849 


bD.6 


23 


26.5 


** Period average shown, rather than growth rate. 


Prices 


Views of Submittors 


Gulf assumed domestic crude oil prices would reach 
world levels of $16 to $17 per barrel in 1980. Natural 
gas was expected to reach a Btu equivalent value in 


Table I/11-3 


DEMOGRAPHIC AND ECONOMIC GROWTH 
NEB Forecast 


Historical 
1960-74 


Ope. 


ry, 


29 


0.549 


1.669 


om 


4.8 


one 


Percent per annum 


1976-80 


0.533 


2.625 


4.1 


eit! 


B56 


Forecast 
1980-85 


4.3 


lec 


2.4 


0.458 


2.3 


Bre 


0.615 


Srole/ 


3,0 


20 


4.5 


TI65300 


3:0 


30 


1995 


Level 


170.4 


2O2 


Ong 


0.486 


doa 


510 


0.677 


5.91G 


19G 


46.8 


60.3 
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Toronto at the same time. Electricity was expected to 
continue to cost relatively more than oil throughout 
the forecast period. Gulf provided price escalation 
factors which indicated that the average annual rate 
of growth in prices from 1980 to 1995 would be 2.6 
percent, 3.2 percent and 4.9 percent for oil, gas and 
electricity respectively. 


Imperial assumed that Canadian oil prices would 
reach world levels by 1980 and maintain world levels 
for the remainder of the forecast period. Crude oll 
prices were expected to escalate at least with future 
inflation. Natural gas was expected to reach Btu 
parity with crude oil by 1980 and achieve a premium 
value over Btu parity. 


Shell assumed domestic crude prices would reach 
parity with imported crude by 1980, about $16 per 
barrel at Edmonton in current dollars escalating 
slightly less than 7 percent per year beyond 1980. In 
the post 1980 period, it was estimated that the 
average annual increase in the real price of crude oil 
would be between zero and two percent. With natural 
gas reaching Btu parity, the Toronto city-gate price 
was expected to be $2.35 per million Btu's by 1978. 
Electricity was assumed to face an increasing dis- 
advantage in the major residential and commercial 
markets served by natural gas as a result of rates 
required to cover generating and capital costs. Sun Oil 
Company of Canada Ltd. (‘Sun’) expected domestic 
prices to reach world prices of $15 to $16 per barrel 
in 1980. No estimates were provided for subsequent 
years. 


Texaco expected the domestic crude oil price to 
reach $15 in Edmonton by 1980 with a natural gas 
equivalence of $2.50 per thousand cubic feet 
(‘Mcf’’). No estimates were provided for the years 
beyond 1980. 


Views of the Board 


For the purposes of this forecast the Board assumes 
that the world price of crude oil will remain constant 
in real terms at its 1975 level. The domestic price of 
crude oil is assumed to rise towards the world price of 
oil, approaching it in 1980. With the other economic 
assumptions this implies a landed price of crude oil in 
Canada of approximately $17.00 per barrel in 1980 
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in nominal terms. The forecast assumes that the 
city-gate price of natural gas in Toronto will increase 
to parity with the price of crude oil at the refinery 
gate on a Btu equivalent basis in 1980. After 1980, 
oil and gas prices are assumed to remain constant in 
real terms. Electricity prices are assumed to increase 
in real terms to 1980, remaining constant in real 
terms thereafter. 


The Board's assumed 1980 domestic crude oil price 
is in line with assumptions made by submittors and 
its assumption on the rise of domestic crude oil prices 
toward world prices, and the timing of parity for oil 
and gas prices are also consistent with postulates 
made by most submittors. Shell, however, assumed 
that parity of gas and oil would occur by the end of 
1978. Comparison of assumptions made regarding 
the price of electricity is difficult, as little detail on 
these prices was provided by submittors. 


It should be emphasized that these and other price 
assumptions are made strictly for forecasting pur- 
poses, and do not necessarily reflect government 
intentions in this area. 


Interfuel Competition 


Views of Submittors 


Gulf expected that natural gas would face compe- 
tition in the industrial sectors of Ontario and 
Quebec from heavy fuel oil until 1980. Beyond 
1985, natural gas would penetrate further into 
Quebec as East Coast offshore supplies become 
available with the natural gas share of the Quebec 
market reaching 15 percent by 1995. In Alberta, 
developments in the petrochemical industry were 
expected to result in a growth in the market share 
held by natural gas. Natural gas service was not 
assumed to expand to Vancouver Island nor was 
expansion expected generally in thermal electric 
generation. Gulf anticipated that, in the light of 
recent history, incremental demand in the residen- 
tial sector in the Atlantic Provinces and Quebec 
would go to electricity. The trend was expected 
to ease by 1979. Natural gas and electricity were 
expected to expand their shares at the expense of 
light fuel oil in Ontario, the Prairies and British 
Columbia. 


Imperial’s assessment of market shares in the com- 
bined residential/commercial sector is summarized 
in Table IIl-4 below. Expansion of the natural gas 
share in these combined sectors, after 1980, was 
assumed to be the result of expansion of market 
areas into Quebec City and Vancouver Island as 
supplies become available from the Beaufort Sea. 


Table //1-4 


FUEL SHARES IN THE RESIDENTIAL/ 
COMMERCIAL SECTOR 
Imperial Oil Limited Forecast 
(Percent of Market) 


Oil Natural Gas Electricity 
1975 49 a2 19 
1985 oS 40 21 
1995 24 42 34 


For the industrial sector, Imperial expected that 
market shares would remain stable as the incentive 
to switch to natural gas disappeared. This incentive 
was assumed to be constrained prior to 1981 by 
supply. Short-falls in Southern Basin supply were 
assumed to be shared equally between industrial 
users and export customers. Coal was expected to 
take the new growth in electrical generation in 
Alberta and Saskatchewan but otherwise remain 
stable. 


Shell assumed that natural gas would continue to 
have a competitive advantage and electricity an 
increasing disadvantage in the major residential 
and commercial markets served by natural gas. 
The use of heating oil in residential markets was 
expected to grow at a rate of 0.6 percent per annum 
until 1980. Electricity was expected to increase 
its share of the residential market, despite higher 
relative costs, because of the lower initial capital 
costs of electrical heating systems. In the commer- 
cial sector, energy demands were expected to be 
strong with natural gas and electricity increasing 
their penetration at the expense of oil. Natural 
gas was expected to increase its share of the indus- 


trial market, assuming frontier supplies were avail- 
able. In Eastern Canada heavy fuel oil was expected 
to remain competitive with natural gas because of 
likely surpluses. No market area expansion was 
expected for gas in either British Columbia or 
Quebec. Important changes in the product mix were 
expected as growth in the transportation sector 
was assumed to be met by oil. 


Texaco expected natural gas to be restricted in its 
use to petrochemical, residential and specialty indus- 
trial consumption as a result of increased concern 
for optimum consumption of this premium fuel. The 
relative price gap between alternative energy sources 
will narrow with electricity remaining the most 
expensive due to higher generating costs and the 
required rates of return. Coal and nuclear energy were 
expected to make inroads into petroleum demand in 
the latter ten years of the forecast period. Texaco 
assumed no extension of gas service in either Quebec 
or British Columbia. 


The B.C. Energy Commission indicated in testimony 
that expansion of gas service to Vancouver Island 
remains an open question, but for forecasting pur- 
poses assumed no such extension. 


Views of the Board 


The market shares incorporated into the Board's 
forecast were developed on a judgmental basis by 


considering such factors as relative energy prices, 


relative capital costs of installation of heating equip- 
ment, and historical trends. It should be noted that 
no supply constraints are assumed on fuels which 
have been available historically in a given region. 
Moreover, for the purposes of the forecasts included 
in this report, it is assumed that no extension of the 
gas service area in the Province of Quebec or to 
Vancouver Island will occur during the forecast 
period. To the extent that there is an extension 
of the gas franchise area, the Board’s forecast here 
overstates the demand for oil. 


For Canada as a whole, the Board anticipates that 
oil will lose significant market shares in the residential 
and commercial sectors over the forecast period to 
natural gas and electricity. In the period before 1980, 
it is assumed that gas will be preferred to oil on 
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grounds of price. Electricity is assumed to be more 
attractive after 1980 than before as a result of the 
price assumptions discussed earlier in this chapter. 


In the post 1980 period it is still assumed that natural 
gas will be preferred in the residential and commercial 
sectors. Btu equivalent prices at the Toronto city-gate 
imply that the cost of gas to consumers in Northern 
Ontario and the Prairies will remain lower than that 
of oil. In the residential sector this preference for 
natural gas is reinforced by its higher burning effi- 
ciency compared to light fuel oil. The oil share of 
the residential sector declines from 51.7 percent in 
1974 to 34.5 percent in 1995. In the commercial 
sector it is forecast to decline from 33./ percent 
in 1974 to 21.8 percent in 1995. In terms of the com- 
bined residential/commercial market, the oil share 
declines from 44.6 percent in 1974 to 28.1 percent 
in 1995. 


In the industrial sector, the oil market share remains 
relatively constant at approximately 30 percent over 
the forecast period. Electricity’s share of the indus- 
trial market is also expected to remain fairly 
constant, while the natural gas share is assumed to 
increase slightly. Market share behaviour varies 
significantly between regions, reflecting differences 
in market situations, expected relative prices, and 
the availability of substitutes. 


It is difficult to make direct comparisons of the 
Board's estimated market shares with those of the 
submittors, since the definitions of the residential, 
commercial and industrial sectors are not consistent. 
Allowing for this factor, however, it becomes appa- 
rent that in the residential and commercial sectors, 
the behaviour of the Canada-wide oil share assumed 
by the Board is similar to that of Gulf and Shell, 
while Imperial indicates a more pronounced decline 
in the oil share of this market. In the industrial 
sector, both Gulf and Shell assumed a declining 
market share for oil, while Imperial’s oil share re- 
mains relatively constant, as does the Board's. Sig- 
nificant regional variations exist for each sector, 
partly as a result of the varying assumptions made 
with regard to extension of the natural gas service 
area. 


oP 


FORECAST OF ENERGY DEMAND 


This section presents the results obtained by sub- 
mittors and by the Board for primary energy demand, 
and for secondary energy demand by sector. 


Primary energy is the quantity of energy as it Is 
produced in the form of crude oil, natural gas, 
coal, etc. regardless of how that energy Is used. 
Secondary energy is the energy as it is received by 
the consumer, that is, the energy content of fuels 
that go into the furnace, the automobile or other 
end uses. For most purposes, the details of measure- 
ment of primary and secondary energy are less im- 
portant than understanding that primary energy is 
always larger than secondary. One of the main 
differences arises from the fact that, using fossil 
fuels, roughly three units of primary energy are 
necessary to generate one unit of secondary energy 
in the form of electricity. 


Electricity derived from hydro or nuclear energy 
sources presents special problems when considering 
the concept of primary energy demand. For the 
purposes of its study of trends in primary energy 
demand, the Board has included a hypothetical 
component in primary energy demand to correspond 
to the historic and anticipated use of hydro and 
nuclear generated electricity. To calculate this hypo- 
thetical component the Board assumes that electricity 
generated using hydro and nuclear energy is derived 
instead from fossil fuels and requires a heat input of 
10,000 Btu’s per kilowatt hour. This assumption 
facilitates the study of long-term trends in primary 
energy demand by freeing the analysis from the 
influences of historic or forecast trends in electrical 
generating patterns insofar as these relate to the 
split between nuclear and hydro generating facilities 
and thermal-fired plants. 


Of the submittors, Imperial and Texaco provided 
their figures on a primary energy demand basis 
making a hypothetical adjustment for nuclear and 
hydro generation similar to that used by the Board. 
The Board has adjusted the Gulf figures so that they 
could be included on a comparable basis in Table 


l11-5. The Shell data did not provide sufficient 
information to permit such an adjustment and ac- 
cordingly are not strictly comparable with the other 
data shown. 


Primary Energy Demand 
Views of Submittors 


The following table provides comparative growth 


rates for forecasts of Canadian primary energy 
demand: 
Table [11-5 
PRIMARY ENERGY DEMAND — 
GROWTH RATES 
Comparison of Forecasts 
(Percent per annum) 
Total 
Oil Energy 
Gulf 1975-1985 2:1 4.3 
1985-1995 TH 26 
Imperial 1975-1985 oH 46 
1985-1995 2.0 310 
Shell* 1974-1985 23 38 
1985-1995 1.4 20) 
Texaco 1975-1985 So) 48 
1985-1995 27. a0 
NEB 1975-1985 2.9 3.3 
1985-1995 1.6 Zo 


* Rate of growth in energy demand by end-use, excludes some sectors 
so Shell data are not comparable with other submissions. 


Gulf, Imperial and Texaco provided complete inform- 
ation on Canadian primary energy demand. Their 
estimates of the primary demand for oil ranged from 
4.7 to 5.0 quadrillion Btu's (‘“quads’’) by 1985. Total 


primary energy demand for 1985 was estimated 
between 12.2 to 13.0 quads. By 1995, the range of 
estimates was 5.3 to 6.5 quads for oil and 15.8 to 
21.1 quads for total energy. 


Shell did not provide direct information on primary 
energy demand. It did, however, provide information 
on energy demand by end-use sector for all major 
demand components. Two. principal components 
of primary energy demand not included in its in- 
formation were the estimated uses and losses in 
the energy supply sector and the losses in converting 
from primary to secondary forms of energy. Shell's 
estimates of total end-use demand in the sectors 
considered were 7.1 and 8.7 quads for 1985 and 
1995 respectively. 


Views of the Board 


Primary energy demand is forecast to increase from 
a 1975 level of 8.0 quads to 11.0 quads in 1985 
and to 14.3 quads in 1995. This implies an average 
annual rate of growth of 2.8 percent over the fore- 
cast period. The Board’s estimate is lower than that 
of Gulf, Imperial and Texaco, as a result of, among 
other factors, lower economic growth assumptions 
over the later part of the forecast period. 


Primary oil demand is forecast by the Board to 
increase more slowly than primary energy demand 
rising from a 1975 level of 3.5 quads to 4.7 quads 
in 1985 and 5.5 quads in 1995 for a growth rate 
averaging 2.1 percent over the forecast period. The 
share of total energy demand provided for by oil 
products is forecast to decline from 44.3 percent 
in 1975, to 38.4 percent in 1995. The Board's 
estimate of primary oil demand is lower than that 
of Imperial and Texaco but higher than Gulf’s 
estimate. 


Energy Demand by Sector 


Views of Submittors 


Gulf, Imperial and Shell provided information on 
energy demands by sector. The relevant growth 
rates are summarized in Table II1-6. 
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Table 111-6 


ENERGY DEMAND-GROWTH RATES 
BY SECTOR* 
Comparison of Forecasts 
(Percent per annum) 


[OZ oi toRI65 


Gulf Imperial Shell** 
Residential 2.4 = 1.9 
Commercial ee + 3.9 
Residential & Commercial 3.6 Ss 3.1 
Industrial 48 5.1 3:3 
Transportation 15 os 1.8 


* Definitional differences exist in the various sectors, 
** 1974 to 1985. 


In the residential sector Gulf predicted steady growth 
throughout the forecast period. Shell predicted higher 
average annual growth rates in the period before 1985 
than during the period 1985 to 1995. These conclu- 
sions reflect a number of factors including the demo- 
graphic structure of the population and the number, 
types and sizes of future households. For the com- 
mercial sector both Gulf and Shell expected energy 
demand to grow faster than for the other sectors. 
Imperial did not provide a breakdown of its com- 
bined residential and commercial sector. In the 
combined residential and commercial sectors, how- 
ever, Imperial predicted slightly lower growth in the 
later half of the forecast period. In the combined 
residential and commercial sectors, Gulf predicted 
higher average annual growth than did Imperial and 
Shell in each half of the forecast period. Shell showed 
the lowest demand growth rate in both periods. 


For industrial demand higher growth rates were 


predicted by Gulf, Imperial and Shell than for either 
the combined residential and commercial sectors 
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1985 to 1995 


NEB Gulf Imperial Shell NEB 
dc 2.4 _ 1.0 1.6 
oe 3:6 _ 2 3.4 
A®) Sal 30 te) 216 
ope DE. ey Lai, SH) 
Z6 0.6 1.9 (es 0.7 


or the transportation sector throughout the forecast 
period. Gulf predicted stronger demand in the com- 
mercial sector than in the industrial sector and 
expected the margin in these growth rates to widen 
over the forecast period. Shell predicted nearly the 
same rate of growth in the commercial and industrial 
sectors over the forecast period. 


In the transportation sector, the rate of growth was 
predicted by the submittors to decline steadily. Of 
the three submittors, Imperial predicted the highest 
growth in this sector. 


Views of the Board 


The Board's forecast of energy demand growth rates 
by sector is also shown in Table I1|-6. The resulting 
forecasts of total secondary energy demand are 
tabulated in Appendix H along with the correspond- 
ing estimates of total oil demand. 


Energy Demand in the Residential, Commercial 
and Industrial Sectors 


The Board's forecast of energy demand for the 
residential, commercial and industrial sectors is 
summarized in Figure I11-1. 


Under the Board’s price assumptions growth in total 
residential sector energy demand is reduced to an 
annual average of 1.4 percent over the period 1976 
to 1995. In this sector, energy demand is forecast 
to grow at its slowest rate over the 1980 to 1985 
period, reflecting both the rapid increase in energy 
prices during the 1976 to 1980 period and the 
delayed response by consumers to price increases. 
Most of the response to a price increase is assumed 
to occur in the three years after the initial price 
increase, because of delays by consumers in the 
purchase, for example, of insulation or more effi- 
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Figure //1-7. 
NEB Forecast 
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cient energy appliances. With regard to the influc.. 

on residential demand of revisions of building codes 
during the forecast period, it is felt that such codes, 
to the extent they are adopted, will ensure that 
new houses will be constructed to an energy standard 
which will be economic for the home owner. Hence, 
it is appropriate to measure the impact on demand 
of this factor through a price response mechanism. 


Oil demand in the residential sector is forecast to 
decline slowly at a rate of 0.5 percent per year over 
the period 1976 to 1995. This results from the slow 
growth in overall energy demand in this sector, and 
the declining market share for oil (see the discussion 
earlier in this Chapter under the heading of Interfuel 
Competition). 
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ENERGY DEMAND IN THE RESIDENTIAL, COMMERCIAL AND INDUSTRIAL SECTORS 
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In the commercial sector it is assumed that higher 
energy prices will reduce the average annual rate 
of growth in energy demand to 3.3 percent over 
the period 1976 to 1995. This expected response 
to higher prices is less in percentage terms than in the 
residential sector because consumers living in apart- 
ment buildings or other forms of multiple housing 
frequently do not face energy costs directly, and thus 
have only an indirect incentive to conserve. Oil 
demand in the commercial sector is forecast to 
increase less rapidly than total energy demand. 


In the industrial sector total energy demand is 
assumed to grow at an average annual rate of 2.5 
percent between 1976 and 1980, increasing to 3.1 
percent between 1980 and 1985, and 3.5 percent 
between 1985 and 1995, to yield an average annual 
growth rate of 3.2 percent over the entire period. 


2.6 


2.4 
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This slower rate of growth in energy demand in 
the earlier years of this scenario reflects the effect 
of increases in the real price of energy up to 1980. 
This rate compares to an average annual growth in 
demand of 5.3 percent between 1958 and 1974. 
The oil product market share of the industrial sector 
remains relatively constant at approximately 30 
percent over the forecast period. The average annual 
growth rate in demand for oil is 3.3 percent between 
1976 and 1995. 


Energy Demand in the Transportation Sector 


The Board's forecast of energy demand for the 
transportation sector is summarized in Figure III-2. 
This sector has been subdivided to consider road, 
rail, air and marine transportation separately. The 
results for each of these segments are discussed 
below, 
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Figure 1/|-2. ENERGY DEMAND IN THE TRANSPORTATION SECTOR 


NEB Forecast 
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In 1974, road transportation consumption of energy 
was 1.172 quads of which 92.8 percent was motor 
gasoline. This consumption of motor gasoline 
increased at an average annual rate of 5.4 percent 
during the period 1966 to 1974. Growth in the 
demand for motor gasoline is forecast to be 
significantly lower than the historical rate of growth 
as a result of the substantial increase in fuel 
economies assumed, and the forecast shift in con- 
sumer preference towards smaller and lighter cars. 


The scope for improving the fuel economy of diesel 
trucks appears rather limited. Also, while the pos- 
sibility of intermodal shifts from road to rail cannot 
be ruled out, a large-scale conversion seems unlikely. 
Therefore, road consumption of diesel fuel oil Is 
forecast to increase at an average annual rate of 6.9 
percent during 1976 to 1985 and at 3.4 percent 
during 1985 to 1995. As a result of the high rates 
of growth forecast for diesel fuel oil relative to 
those forecast for motor gasoline, the share of diesel 
fuel oil in the road consumption of energy is esti- 
mated to increase from 7.2 percent in 1974 to 11.2 
in 1985 and to 15.8 percent in 1995. 


Total energy demand (motor gasoline plus diesel 
fuel oil) in the road transportation sector is esti- 
mated to increase from 1.246 quads in 1976 to 1.454 
quads in 1985, at an average annual rate of 1.7 per- 
cent, but it is forecast to decline to 1.425 quads 
between 1985 and 1990. After 1990, however, 
demand is estimated to increase again at an average 
annual rate of 0.25 percent per year to 1.443 quads 
in 1995, as a result of increases in diesel fuel con- 
sumption. The factors giving rise to these overall 
trends are discussed in Chapter IV. 


The total demand for energy for rail transportation 
is projected to increase at an average annual rate 
of 2.7 percent from 1976 to 1995. The demand for 
diesel fuel, the sole source of motive power in this 
sector, is forecast to rise at an average annual rate 
of 2.8 percent during the 20-year period 1976 to 
1995. The average annual rate of increase of diesel 
fuel demand declines from 3.4 percent for the period 
1976 to 1980 to 2.4 percent for the period 1985 
to 1995. The average rate of growth is lower than 
the average annual rate of 3.5 percent experienced 
during the historical period 1958 to 1974. Conserva- 


tion due to rising fuel prices is assumed to have 
minimal effect on demand for fuel in the rail sector 
because significant improvements are not foreseen 
in engine efficiencies and extensive electrification 
is not considered likely. 


Aviation turbo fuel constitutes approximately 95 
percent of total energy demand for air transportation. 
Over the periods 1976 to 1980, 1980 to 1985 and 
1985 to 1995 aviation turbo fuel demand is forecast 
to increase by 5.9 percent, 5.7 percent and 3.5 per- 
cent per year respectively. For aviation gasoline, 
demand is forecast to increase by 2.7 percent per 
year over the 1976 to 1980 period, remain constant 
from 1980 to 1985, and increase at an average rate 
of 3.4 percent per year over the 1985 to 1995 period. 
The market decline in the growth in aviation gasoline 
demand relative to turbo fuel during the first half 
of the forecast period reflects the expected continued 
replacement of piston-type aircraft by turbo aircraft. 
After 1985, it is forecast that such replacement 
effects will be minimal. 


Total energy demand for marine transportation Is 
projected to rise at average annual rates of 7.9 per- 
cent from 1976 to 1980, 2.7 percent from 1980 to 
1985, and 2.0 percent from 1985 to 1995. This 
slowing down in the rate of growth reflects the 
similar trend expected in economic growth. The two 
principal oil products used in the marine transporta- 
tion sector are diesel fuel and heavy fuel oil. In the 
1976 to 1980 period, demand for heavy fuel oil is 
expected to increase fairly rapidly, particularly in 
Quebec and the Atlantic regions. After 1980, how- 
ever, the rate of increase in diesel fuel demand is 
expected to be higher than the corresponding rate 
for heavy fuel oil, as the use of engines requiring 
diesel fuel becomes more widespread. For the marine 
sector, no provision has been made for reductions 
in energy demand stemming from _ conservation 
measures. 
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ENERGY CONSERVATION AND THE 
EXPORT FORMULA 


As outlined in its reports of October 1974 and 
September 1975 and discussed again elsewhere in 
this report the Board has adopted an export formula 
to determine the crude oil export levels which are 
appropriate given the goal of providing protection 
for Canadian requirements. To ensure that Canadian 
consumers receive the benefits from oil conservation 
programs and from their voluntary reductions in oil 
use resulting from increased prices, the formula 
requires that estimates be made of the quantitative 
impact of conservation. The annual savings resulting 
from these programs are taken into account when 
calculating allowable exports. In this way the benefits 
of conservation will be retained for Canadian con- 
sumers and will not flow through in the form of 
increased exports. 


It will be recalled that the earlier parts of this chapter 
are concerned with estimating the most likely 
demand. By definition, those forecasts indicate 
energy demand after taking into account reductions 
in demand resulting from price increases after 1972 
and various existing and expected conservation pro- 
grams. It follows that for the purposes of the export 
formula it is necessary to estimate the levels which 
energy demand would reach had prices remained at 
1972 levels and these conservation programs not been 
adopted. The Board’s estimate of demand under this 
non-conservation assumption is identified here and 
elsewhere in this report as the Export Formula Case. 


In the hearing order, submittors were invited to 
indicate the extent to which their forecasts of 
demand reflect the effects of conservation. The views 
expressed by the submittors in response to this 
invitation are outlined in the following paragraphs. 
Thereafter consideration is given to the Board's 
Export Formula Case. 


Views of Submittors 


In the residential and commercial sectors, Gulf 
expected energy savings from conservation to increase 
from 10 percent of its non-conservation demand 
estimate in 1980 to 20 percent in 1995. These savings 
were attributed to a number of factors including 
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improved insulation standards, re-insulation of up to 
75 percent of homes by 1985, federal government 
expenditure cut-backs in the order of 10 percent and 
the design of more energy-efficient buildings. 


In the industrial sector, Gulf attributed conservation 
effects mainly to higher prices. Energy savings as a 
percentage of the non-conservation case were es- 
timated to increase from 9 percent in 1980 to 21 
percent in 1995. These savings were attributed to 
various efforts including waste heat recovery, in- 
creased use of waste materials as fuel and process 
redesign. The transportation sector savings were 
attributed to federal and provincial government ini- 
tiatives, guidelines, taxes and improved fuel economy 
standards. Expressed as a percentage of the non- 
conservation case the potential savings of motor 
gasoline in 1995 were estimated to be 45 percent. 


Imperial anticipated that the conservation response in 
the combined residential and commercial sectors 
would be slightly stronger than the moderate res- 
ponse expected in its 1975 submission, where reduc- 
tions in the order of 10 percent by 1990 had been 
anticipated. This estimate was increased to 13 to 14 
percent because certain conservation actions have 
now been implemented. In the transportation sector, 
again referring to its 1975 submission, Imperial 
indicated that compared to the savings in 1990 of 15 
percent in its most likely scenario (i.e., the moderate 
case) an increased conservation response was now 
expected as a result, for instance, of automobile 
mileage standards having been enunciated. Imperial 
assumed that most of the response would be price- 
driven. 


Shell supplemented its forecast of demand by pro- 
viding product demand estimates assuming a business 
as usual or non-conservation case. In this scenario, 
residential demand reflected constant energy con- 
sumption by household at levels prior to 1974 with 
no allowance for savings through increased insulation 
and more efficient heating equipment. Shell indicated 
that prices were the most significant conservation 
incentive but legislation was important in those areas 
where the fuel buyer does not directly influence the 
conservation measure, for example, the insulation of 
new housing. 


In the commercial sector, Shell’s non-conservation 
demand estimate was forecast solely by using the 
relationship with commercial employment without 
reductions included in the primary forecasts. Simi- 
larly, the industrial demand was based only on GNP 
expectations in the non-conservation case. Shell 
assumed in the transportation sector of its non- 
conservation scenario, an improvement of 40 percent 
in the sales-weighted fuel efficiency of automobiles 
by 1980 vs the average fuel efficiency in 1974 and 
attributed this to the effects of the Canada — U.S. 
auto pact. In this scenario, Shell assumed no Cana- 
dian government guidelines on automobile effi- 
ciencies. 


In determining the effect on crude oil demand of 
conservation measures and changes in price, Texaco 
made a subjective analysis. Historical trends were 
analyzed and modified in view of economic forecasts 
and conservation trends. 


Texaco expressed the view that prices are not a 
particularly effective tool for achieving energy conser- 
vation although it referred to an independent econo- 
metric study which indicated that a doubling of the 
real price of crude oil would reduce oil demand by 
about 16 percent by the year 1980. 


Texaco outlined three scenarios, each of which 
incorporated conservation measures taken to date and 
the assumption that oil prices in Canada would reach 
world levels by 1980. The three cases may be 
described as follows: 


© continuation of existing legislative and similar 
restraints upon demand, 


@ extreme conservation restraints, and 


@ ‘most-likely’’ conservation case. 


The first case assumed that no new conservation 
measures would be instituted over those presently in 
force. In the extreme case it was assumed that 
additional conservation measures would be put in 
place to the extent possible, but without significantly 
reducing the Canadian standard of living. More 
specifically this extreme conservation case assumes 
very extensive legislation concerning insulation 


standards in buildings, highway vehicle sizes, highway 
speed limits and the enforcement of such legislation. 


Texaco’s most-likely case assumed some _ further 
conservation legislation such as building code modi- 
fications but to a lesser degree than in the extreme 
conservation case. Overall, Texaco was of the opinion 
that although demand for petroleum products will 
lessen as a result of price increases, the effects from 
legislated conservation could be greater than from 
price increases. 


Views of the Board 


In developing its forecast of energy demand the basic 
approach taken by the Board towards conservation is 
to assume that, with the exception of the road 
transportation sector, all conservation of energy will 
arise in response to price changes. A brief discussion 
of the estimated elasticities of energy demand with 
respect to price changes appears in Chapter VIII. In 
the road transportation sector conservation is as- 
sumed to occur both as a result of price increases and 
as a result of legislation designed to reduce energy 
consumption. 


For its Export Formula Case, i.e., in determining what 
energy demand might have been without the con- 
servation efforts that are expected, the Board 
adopted the same economic assumptions as in its 
forecast, with the exception of those relating to 
energy prices. It will be recalled that in its forecast 
the Board assumes that the world price of crude oil 
will remain constant in real terms at its 1975 level. 
For its Export Formula Case, the Board assumes 
instead that energy prices will remain constant in real 
terms at the levels which prevailed at the end of 
1972. Market shares are assumed to be the same as in 
the Board’s forecast. As stated in previous Board 
reports, it is felt that decreases in the demand for 
refined petroleum products arising from the substitu- 
tion of other forms of energy cannot be classified as 
conservation. 


Conservation in the residential sector, as measured by 
the decrease in energy demand between the Export 
Formula Case and the Board's forecast is estimated to 
be 8.1 percent in 1980, 13.0 percent in 1985, and 
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remaining relatively constant thereafter. The per- 
centage savings in oil products resulting from con- 
sumer response to price increases are similar to those 
arising for total energy: 8.4 percent in 1980, and 13.2 
percent in 1985, using the Export Formula Case as 
the bench mark. 


In the Export Formula Case the commercial energy 
demand is forecast to continue to increase fairly 
rapidly. Conservation as measured by the decrease in 
energy demand between this case and the Board's 
forecast is estimated at 8.5 percent in 1980, and 12.3 
percent in 1985. The corresponding figures for the 
conservation of oil products in the commercial sector 
are estimated at 10.1 percent in 1980 and 14.4 
percent in 1985. 


For the industrial sector, the percentage differences 
in energy demand using the Export Formula Case as a 
base grows from 2.5 percent in 1976 to 12.1 percent 
in 1980 and to approximately 19 percent in 1985 and 
thereafter. Using the same base the effect of con- 
servation on oil product demand rises from 2.9 
percent in 1976 to 19.5 percent in 1985 reaching 
20.0 percent in 1995. 


Turning to the transportation sector, for road trans- 
portation the low energy prices of the Export 
Formula Case combined with small increases in 
assumed fuel economies of gasoline-using vehicles 
result in significantly higher rates of growth in total 
energy requirements. The effect of conservation on 
motor gasoline demand is to reduce the Board’s 
forecast demand as compared to the Export Formula 
Case by 13.9 percent in 1980, 29.4 percent in 1985, 
and 42.1 percent in 1995. For rail transportation 
conservation is assumed to have minimal effect on 
demand. For air transportation it is assumed that 
reduction in energy use by airlines as a result of 
higher oil product prices will lead to annual savings, 
compared to the Export Formula Case which will 
increase from 0.5 percent in 1975 to 3.3 percent in 
1995. For marine transportation no reduction in 
energy demand stemming from conservation measures 
has been assumed. 
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For the Export Formula Case, further details on the 
demand for energy and oil products by sector of 
consumption are provided on page 3 of Appendix H. 
Appendix | includes the corresponding total demand 
for refined petroleum products for Canada as a whole 
and by region. To facilitate comparison with the 
NEB’s forecast, the demands for individual refined 
petroleum products in this Export Formula Case are 
included in the graphs in Chapter IV (Figures |V-1 to 
IV-7). 


Demand for Refined Petroleum Products 


This chapter is concerned with outlining the main 
considerations involved in translating the forecasts of 
energy and oil demand by sector of consumption into 
forecasts of demand for individual categories of 
refined petroleum products. 


OVERVIEW OF TOTAL REFINED PETROLEUM 
PRODUCT DEMAND 


Views of Submittors 


The views of the submittors reflected expectations of 
lower rates of growth in petroleum product demand 
in the future. Factors cited which contributed to the 
declining growth rate forecasts were: 


@ lower rates of growth in population, 

@ lower rates of growth in the labour force, 

@ lower productivity, 

@ the effects of conservation policies, 

@ higher prices for oil and other energy forms, and 


@ a shift toward nuclear generated electrical ener- 
gy. 


As shown in Table |1V — 1, Gulf, Imperial, Shell and 
Texaco predicted that the average annual rate of 
growth of total refined product sales in Canada will 
range between 3.9 and 4.2 percent from 1976 to 
1980. These rates of growth reflect a decline from the 
historic rate of 5.2 percent in the early 1970's cited 
by Texaco. From 1980 to 1995, lower average annual 
growth rates ranging from 1.3 to 2.6 percent were 
expected. 


Table 1V-7 


REFINED PETROLEUM PRODUCTS SALES 
GROWTH RATES 
Comparison of Forecasts 
Gulf Imperial Shell Texaco NEB 
1976-1980 34.1 3.9 4.2 3.9 3.8 


1980-1995 1.3 2.3 1.3 2.6 12.6 


Submitted forecasts of sales of refined petroleum 
products by fuel type varied considerably as indicated 
by the summary presented in Table |V — 2. Over the 
forecast period Gulf and Shell predicted lower growth 
than did Imperial and Texaco. The divergence of 
views was most evident in motor gasoline where Gulf 
and Shell predicted a small decline in the absolute 
level of sales beyond 1980 while Imperial and Texaco 
expected low growth. 


The submittors’ estimates of total refined petroleum 
product demand ranged from 1,932 Mb/d to 1,994 
Mb/d in 1980 and from 2,338 Mb/d to 2,906 Mb/d in 
1995. The various factors cited as affecting the rate 
of growth in demand were not expected to have the 
same impact on each product. A shift in product mix 
was indicated from gasoline to middle distillates. 


For light fuel oil, kerosene, and stove oil, Gulf, 
Imperial and Shell predicted minimal or no growth 
beyond 1980. Texaco predicted comparatively strong 
growth for these products. 


For diesel fuel, there was agreement among all four 
companies that demand would continue to grow but 
at declining annual rates. 


For heavy fuel oil, Imperial and Shell had similar 
predictions of growth patterns. Gulf’s prediction was 
less optimistic throughout the forecast period. 
Texaco was the least optimistic in the early part of 
the forecast and the most optimistic in the latter part 
of the forecast. 


Agreement seemed to exist among the major market- 
ing companies as to the likely pattern of change in 
the proportionate demand for petroleum products. 
All four predicted declining proportionate demand 
for both motor gasoline and light fuel oil, kerosene 
and stove oil. Diesel fuel was expected to increase its 
proportionate share of demand. 


The graphs in a later part of this chapter show that, 
for the individual petroleum products, the submittors 
made widely different demand forecasts and none of 
their estimates was consistently the highest or the 
lowest for all products. Imperial and Texaco show 
considerably higher motor gasoline demand than Gulf 
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Motor Gasoline 
1976 
1980 
1985 
1995 


Light Fuel Oil, 

Kerosene and 

Stove Oil 
1976 
1980 
1985 
1995 


Diesel Fuel Oil 
1976 
1980 
1985 
1995 


Heavy Fuel Oil 
1976 
1980 
1985 
1995 


Total Refined 
Products** 
1976 
1980 
1985 
1995 


REFINED PETROLEUM PRODUCTS NET SALES* 
Comparison of Forecasts | 


Net 
Sales 


611 
655 
633 
594 


324 
oo0 
348 
364 


foo 
239 
299 
427 


303 
369 
408 
468 


1647 
1932 
2074 
2338 


AAGR = Average Annual Growth Rate 
* Net Sales are defined as total market sales adjusted for industry use and loss, exports and imports, 
** Includes all other products, not shown elsewhere in this table. 
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Table 1V-2 


(Thousands of Barrels Per Day) 


Gulf 
Percentage 

AAGR _ of Total Net 
% Sales Sales 
— San 612 
1.8 33.9 695 
-0.7 30.5 791 
-0.7 25.4 875 
_ 19.7 S14 
0.8 es 309 
0.8 16.8 314 
0.5 15.6 314 
= 11.8 196 
Be 14 241 
4.6 14.4 294 
3:0 [Gis 425 
= 18.4 303 
5.1 19.1 B82 
20 19.7 426 
1.4 LOND) 509 
— 1665 
AX 1943 
1.4 2236 
eZ 2744 


Imperial 
Percentage 
AAGR _ of Total 
% Sales 
— 36.8 
oie GIONS) 
AAS 35.4 
TO SHAS) 
— 18.9 
-0.4 159 
Ors 14.0 
0.0 11.4 
- eke: 
aye) 12.4 
4.1 Wal 
3:8 15 
- sw 
6.0 Le) 
Dice. 19.1 
1.8 itso) 
on 
2.8 
Pee) 


Net 
Sales 


Gil 
646 
692 
556 


336 
353 
349 
350 


199 
251 
299 
S186) 


SA 
3 
419 
501 


1694 
1994 
2106 
2437 


Shell 


AAGR 
% 


Percentage 
of Total 
Sales 


36.1 
32.4 
26 
220 


19.8 
1 asl 
16.6 
14.4 


ey 
12,6 
14.2 
16.3 


18.4 
19.6 
ioe 
20.6 


Table |V-2 (continued) 


Texaco N.E.B. Forecast 
AAGR Percentage of AAGR Percentage of 
Net Sales %o Total Sales Net Sales %o Total Sales 
Motor Gasoline 
1976 609 _ Slee 606.6 - 36.6 
1980 669 2.4 S471 664.2 ZS 34.6 
1985 731 1.8 32.4 677.4 0.4 32:8 
1995 859 leG 29.6 637.5 -0.6 Zoe 
Light Fuel Oil, 
Kerosene and 
Stove Oil 
1976 336 19.9 SZH eT -- 19.8 
1980 387 316 19.7 329.1 0.1 Weed 
1985 435 2.4 19.3 334.3 O03 15.9 
1995 544 xs 18.7 360.2 ODF 14.8 
Diesel Fuel Oil 
1976 195 a THEG 199.9 - (23 
1980 232 4.4 11.8 234.6 4.1 Wee 
1985 279 3.8 LS 216.4 35 (oes 
1995 383 32. ie 374.6 3.0 15.4 
Heavy Fuel Oil 
1976 291 _ 73 297.0 - 17.9 
1980 35/7 Spee Tee2 362.6 5.1 18.9 
1985 416 Sal 18.4 424.6 Shee 202 
1995 55s 2.9 19.0 486.8 1.4 20.0 
Total Refined 
Products** 
1976 1685 165726 _ 
1980 1964 3.9 1221 és) 
1985 2256 2:0 2098.7 1.8 
1995 2906 2.6 2431.2 1.5 


AAGR = Average Annual Growth Rate 
* Net Sales are defined as total market sales adjusted for industry use and loss, exports and imports, 
** Includes all other products, not shown elsewhere in this table, 


or Shell and this partially accounts for their having Views of the Board 


higher overall total product demand. The Board's forecast of total refined petroleum 


product demand in Canada indicates an increase from 
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an actual level of 1,658 Mb/d in 1976 to 2,431 Mb/d 
in 1995. The Board's forecast is compared to sub- 
mittors’ forecasts in Table IV — 2 and Figure IV — 1. 
The Board's forecast demand for the major categories 
of refined petroleum products is also shown in 
Appendix H by sector of consumption for total 
Canada. In Appendix |, a regional breakdown of this 
forecast demand is presented by product category. 


The Board expects product demand in Canada to 
increase at 2.0 percent per annum over the next two 
decades. Growth is forecast to slow during the period 
from 3.8 percent per year from 1976 to 1980 to 1.6 
percent per year thereafter. The slackening results 
from increasing energy prices and lower growth in 
both the economy and the population. 


Growth in the demand for total refined petroleum 
products is expected to average 2.2 percent per year 
WOV over the forecast period, and 1.8 per cent per 
year EOV. Details of this subdivision of demand are 
presented in Appendix |. 


Slowing in the demand for motor gasoline as a result 
of expected consumer preference for smaller cars, 
major improvements in fuel economies, and consumer 
response to gasoline price increases, contributes most 
significantly to the decline in the rate of increase in 
total product demand. This leads to a shift in the 
percentage composition of total product demand. 
Motor gasoline and light fuel oil, kerosene and stove 
oil are expected to decline as a proportion of total 
product demand. 


Figure /V-1. DEMAND FOR REFINED 
PETROLEUM PRODUCTS 
Comparison of Forecasts 
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MOTOR GASOLINE 


Views of Submittors 


The submittors’ most likely forecasts of demand for 
motor gasoline in Canada are compared graphically in 
Figure IV — 2. 


Gulf expected motor gasoline consumption to in- 
crease slightly from current levels of 611 Mb/d in 
1976 to a peak of 655 Mb/d in 1980, and then to 
decline by 1995 to levels existing in 1975 of 596 
Mb/d. These estimates were derived from assumptions 
regarding the number of vehicles, their usage and 
especially their fuel economies. Average miles per 
gallon were expected to increase from 17.5 mpg in 
1975 to 30.0 mpg in 1995. 


Imperial expected motor gasoline demand to decline 
in the automobile segment of the market, as mileage 
standards are adopted of 24 and 33 mpg in 1980 and 
1985 respectively. The whole fleet mix was assumed 
to be such that cars would average 25 mpg in 1985. 
The non-automobile segment of motor gasoline de- 
mand, however, was expected to continue to grow at 
an average rate of 4 to 5 percent per year which 
contributed to Imperial’s comparatively high forecast 
of demand. As a result, motor gasoline demand was 
expected to continue to grow throughout the forecast 
period to 695 Mb/d in 1980 and 875 Mb/d in 1995. 


Shell predicted a change in the demand for products 
toward middle distillate products and away from 
motor gasoline as a result of improved efficiency, 
smaller vehicles and lower vehicle utilization. Gaso- 
line demand was thus expected to increase at 2 
percent per annum until 1980 and to decline to well 
below current levels to 556 Mb/d in 1995. Shell 
assumed refineries would operate at a level necessary 
to meet the demand for middle distillates, thus 
creating excess motor gasoline. 


Figure 1V-2. DEMAND FOR MOTOR GASOLINE 
Comparison of Forecasts 
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Texaco predicted that motor gasoline demand would 
grow slowly and steadily from existing levels to 669 
Mb/d in 1980 and 859 Mb/d in 1995. Texaco 
assumed that projected government fuel efficiency 
guidelines would be achieved, less 10 percent for road 
efficiency, but Texaco observed a trend toward an 
increase in miles driven and in the number of vehicles 
per family and a continuing trend toward smaller 
cars. Only in the extreme case, with heavy legislation 
and enforcement of vehicle size and speed limits, was 
demand expected to be lowered. 


Views of the Board 


The Board’s forecast of the demand for motor 
gasoline in Canada is compared to the submitted 
forecasts in Figure IV-2. 


It is estimated that in 1975 automobiles consumed 
about 80 percent of the motor gasoline demand, with 
the remaining 20 percent consumed by other vehicles, 
mainly trucks. As outlined in the detailed method- 
ology section in Appendix J, gasoline demand for 
passenger cars is assumed to vary with the number of 
persons in the driver-age population, real personal 
disposable income, the unemployment rate, the 
consumer price index, indices of prices of cars by 
type (subcompact, compact, intermediate and full- 
size), the gasoline price index, the ratio of urban 
mileage to total mileage, and fuel economies. The 


Board’s assumptions regarding total population, 
real disposable income, the unemployment rate 
and the consumer price index have been presented 
previously (see Table 111-3). 


Fuel economies for subcompacts and compacts are 
assumed to increase at an average annual rate of 
6.6 percent over the 1976 to 1985 period, while 
intermediate and standard (full-size) fuel economies 
are assumed to increase slightly less rapidly at 5.5 
percent per year over the same period. After 1985, 
fuel economies are assumed to remain constant. 
Table 1V-3 displays the resulting levels of fuel eco- 
nomies by car type. 


The trend toward smaller cars (subcompact and 
compact) is estimated to increase gradually over the 
1976 to 1980 period, but to escalate rapidly there- 
after. It is estimated that in 1995 the proportion of 
subcompact and compact models in total new car 
sales will range from 74 percent in Alberta to 90 
percent in British Columbia. 


Based on the assumed population forecast, and the 
forecast total number of cars, the persons per car 
ratio is estimated to decline from 2.65 in 1974 to 
approximately 2.24 persons per car in 1985. A 
ratio of two persons per car is projected to be reached 
in the early nineties, and is assumed to remain at that 
level thereafter. 


Table 1V-3 


FUEL ECONOMIES BY CAR TYPE 
NEB Assumptions 
(Miles per gallon) 


Y ear Sub-Compact Compact Intermediate Full-size 

City Other City Other City Other City Other 
1974* 21.0 26.0 19.0 24.0 14.0 18.0 10.0 14.0 
1980 29.6 36:5 26.8 33h 19.7 253 14.0 19.7 
1985 42.7 BD, 38.6 48.6 PIS si S23 17.9 2D 
1995 42.7 O27), 38.6 48.6 25a Spee 19 25a 
* Actual 
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Estimated average miles travelled are assumed to 
depend on the age of the vehicle, as well as per 
capita income, the unemployment rate, and the price 
of gasoline. As a result of these factors, the average 
number of miles travelled is projected to gradually 
decline over the forecast period. In Ontario and 
Quebec for example, the average mileage declines 
slowly from 9,200 miles per car in 1975 to approx- 
imately 9,000 miles in 1995. 


The proportion of urban mileage in total mileage 
travelled by car type is assumed to be 63 percent for 
subcompacts, 60 percent for compacts, 62 percent 
for intermediates, and 59 percent for full-sized 
Cars. 


The above fuel economies combined with the esti- 
mated new car sales reflect the achieving of standards 
set by the Minister of Energy, Mines and Resources, 
stipulating that manufacturers’ new car fleets will 
be required to average 24 miles per gallon by 1980, 
and 33 miles per gallon by 1985. 


It is assumed that the proportion of truck consump- 
tion of motor gasoline will increase from about 20 
percent in 1975 to 25 percent in 1980, given an 
expected vigorous rate of growth in truck sales, and 
moderate increases in their fuel economies. 


The combined demand for motor gasoline in Canada 
by cars and other vehicles is estimated to be 607 
Mb/d in 1976 and 638 Mb/d in 1995 with a peak 
of 677 Mb/d reached in 1985. Over the 1976 to 
1980 period the demand for motor gasoline is 
forecast to increase at an average annual rate of 2.3 
percent. This rate is considerably lower than the 
historical rate of 5.5 percent over the period 1966 
to 1974. The lower rate of growth during the 1976 
to 1980 period is attributable partly to the effect 
of higher real gasoline prices in reducing automobile 
sales and partly to the effect of greater fuel econo- 
mies in new car models. 


The forecast average annual rate of growth of gasoline 
demand reduces to 0.4 percent over the 1980 to 1985 
period, and during the 1985 to 1990 period demand 
for motor gasoline is forecast to decline at a rate 
of some 1.1 percent per year. The trend in gasoline 
consumption in the post 1980 period is explained 


mainly by the increasing predominance in the auto- 
mobile stock of models with significantly higher 
fuel economies combined with a continuous shift 
towards smaller cars. Gasoline demand is forecast 
to remain stable during the 1990 to 1995 period. 
These results stem largely from incorporating into 
the demand models the proposed government auto- 
mobile efficiency standards. If the standards are 
not met, motor gasoline demand could be con- 
siderably higher than estimated here. 


The Board's forecast of motor gasoline demand is 
somewhat higher than those of Gulf and Shell over 
most of the forecast period, but significantly lower 
by 1995 than those of Imperial and Texaco. Impe- 
rial’s forecast is higher than the Board's mainly as a 
result of its faster rate of increase in gasoline 
consumption in the non-automobile segment. Texa- 
co's forecast of gasoline consumption under its most 
likely conservation case is higher than the Board's 
forecast mainly due to its assumption that the 
number of miles driven per year will increase, as 
opposed to the Board's assumption that the average 
number of miles travelled per vehicle will decline 
gradually, as the number of vehicles per family 
increases. 


Regional variations in the Board's estimated annual 
rates of growth in gasoline demand are significant 
as may be noted in Appendix |. 


LIGHT FUEL OIL, KEROSENE AND STOVE OIL 


Views of Submittors 


The submittors’ most likely forecasts of demand for 
light fuel oil, kerosene and stove oil are compared 
graphically in Figure |V-3. 


Gulf expected the demand for heating fuels to grow 
only slightly throughout the forecast period largely 
as a result of the impact of conservation measures. 


Imperial indicated that heating fuel demand would 
decline slightly until 1980, and then would increase 
marginally to 314 Mb/d in 1995. Demand was pre- 
dicted to be constant at 180 Mb/d EOV until 1980, 
and then to grow to 195 Mb/d in 1995. Demand 
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WOV was expected to decline slightly and steadily 
throughout the forecast period. 


Shell expected oil heating fuels to be subject to 
competitive pressure from both natural gas and 
electricity. Competition from natural gas was 
assumed because of its lower price, and from elec- 
tricity because of lower home installation costs. 
Heating oil prices were expected to encourage lower 
space heating consumption and a trend towards types 
of dwelling which have less energy consumption per 
household. As a result, demand for light fuel oil 
was expected to reach a peak of 353 Mb/d in 1980 
and remain near that level thereafter. 


Texaco assumed in its heating oil forecast, a trend 
toward multiple housing, increased insulation and 
more efficient oil burners. Competition from natural 
gas was assumed as the use of natural gas was re- 
stricted to residential and specialty uses. Demand 
was expected to grow throughout the forecast period. 


Views of the Board 


The Board's forecast of demand for light fuel oil, 
kerosene and stove oil is also shown in Figure IV-3. 


Light fuel oil is used mainly in the residential sector 
for space heating purposes. As a result of the relative 
price assumptions and assumed differences in heating 
system installation costs, significant penetration of 
the space heating market by both natural gas and 
electricity is expected. The market share of light 
fuel oil in the residential sector is forecast to decline 
from an actual 38.8 percent in 1974 to 33.6 percent 
in 1980, and 25.4 percent in 1995. Total energy 
demand in the residential sector does not grow fast 
enough to offset this declining light fuel oil market 
share. The estimated demand for light fuel oil 
declines slowly at an average annual rate of 0.5 
percent over the forecast period. 


Figure 1V-3. DEMAND FOR LIGHT FUEL OIL, 
KEROSENE AND STOVE OIL 
Comparison of Forecasts 


On a regional basis, with the exception of the 
Atlantic region, residential sector demand for light 
fuel oil declines slowly over the forecast period. 
In. the Atlantic region demand is expected to 
increase at an average annual rate of 2.0 percent 
over the forecast period because electricity is ex- 
pected to continue to be relatively expensive and 
natural gas is assumed to remain unavailable over 
the forecast period. 


Total demand across all sectors for light fuel oil, 
kerosene and stove oil is forecast to increase from 
an actual level of 321 Mb/d in 1975 to 360 Mb/d 
in 1995, at an average annual growth rate of 0.5 
percent over the forecast period. Demand in all 
sectors remains relatively constant over the 1976 
to 1980 period, increasing slowly thereafter as 
demands in the commercial and industrial sectors 
continue to increase and offset the small decline 
in the residential sector. Over the period 1976 to 
1995, annual growth in demand for light fuel oil, 
kerosene and stove oil is highest in the Atlantic 
region at 2.2 percent; in Ontario demand is expected 
to decline at a rate of 0.6 percent per annum. 


The Board's forecast of demand for light fuel oil, 
kerosene and stove oil is similar to Gulf’s forecast for 
total Canada. Shell’s forecast is similar to the Board’s 
forecast by the end of the forecast period, although it 
is as much as 7 percent higher in the initial part. 
Imperial’s forecast is lower than the Board’s forecast 
partly as a result of Imperial’s assumption that after 
1980, the natural gas service areas in Quebec and 
British Columbia will expand coincident with the 
availability of Beaufort Sea gas. Texaco’s forecast is 
significantly higher than those of the Board and the 
other submittors mainly as a result of Texaco’s 
assumptions that the consumer will be reluctant to 
make the capital investments necessary to conserve 
energy, and that the use of natural gas will be 
restricted to residential and specialty uses. 


DIESEL FUEL OIL 
Views of Submittors 


The submittors’ most likely forecasts of the demand 
for diesel fuel oil are compared graphically in Figure 
IV — 4, 


Gulf expected diesel fuel oil demand to grow consis- 
tently with historical trends and economic expecta- 
tions. Gulf also expected diesel truck and bus 
registrations to continue to rise as a percent of total 
registrations in 1995. 


Imperial predicted comparatively strong growth in 
diesel demand throughout the forecast period. 


Shell predicted an uneven impact of conservation on 
demand because some uses of diesel fuel in the 
transportation, industrial and farm sectors are not 
amenable to conservation measures. 


Sun predicted strong growth averaging 5 percent per 
annum throughout the forecast period in the regions 
in which it operates. 


Texaco expected diesel fuel demand to continue to 


be strong given the demand for the transport of goods 
by equipment utilizing diesel fuel. 
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Views of the Board 


As Figure |V — 4 indicates, the Board’s estimates of 
the demand for this ‘oroduct are fairly close to those 
of submittors. 


Diesel fuel oil is consumed primarily in the industrial, 
rail transportation and road transportation sectors. 
Small quantities are also consumed in the marine 
transportation, residential (farm) and commercial 
sectors. The relative importance of diesel fuel in the 
fuel consumption mix of these sectors can be seen on 
pages 1 and 2 of Appendix H. 


Total diesel fuel demand is expected to grow from an 
estimated 200 Mb/d in 1976 to 235 Mb/d in 1980 
and 375 Mb/d in 1995. In terms of rates of growth 
this represents an average annual increase of 4.1 
percent from 1976 to 1980 and 3.2 percent from 
1980 to 1995. The growth of diesel fuel demand is 
approximately the same on both sides of the Ottawa 
Valley Line. 


Figure 1V-4. DEMAND FOR DIESEL FUEL OIL 
Comparison of Forecasts 


HEAVY FUEL OIL 
Views of Submittors 


The submittors’ most likely forecasts of the demand 
for heavy fuel oil are shown graphically in Figure |V 
— 5. The range between submittors’ estimates of the 
demand for heavy fuel oil is narrow, although 
Texaco’s estimate is somewhat higher than the others 
for the later part of the forecast period. 


Gulf expected heavy fuel oil demand to increase 
steadily from the current levels. For example, in New 
Brunswick, the needs of the Coleson Cove generating 
plant were expected to be 27.4 Mb/d by 1980 and 
Ontario Hydro’s requirements were expected to be 
33.7 Mb/d for the period of the forecast. 


Imperial’s demand predictions were higher than 
Gulf’s as Imperial assumed that oil would retain its 
share of the industrial market during the forecast 
period. 


Ontario Hydro estimated its requirements for the 
Lennox, Wesleyville and Bruce installations to de- 
crease to 8.5 Mb/d in 1977 from 13.7 Mb/d in 1976, 
and to vary between 21 to 27 Mb/d from 1978 to 
1980 and between 28 to 30 Mb/d in 1985, 1990 and 
1995. 


Shell expected comparatively strong demand _in- 
creases through to 1980 owing to improved economic 
activity, competitive constraints on prices and com- 
missionings of new thermal electric generating plants. 
Beyond 1980 the growth rate was expected to decline 
to 1.7 percent per annum. 


Sun expected growth rates for heavy fuel oil of 2, 3 
and 4 percent in the Ontario, Quebec and the 
Atlantic regions respectively throughout the forecast 
period. 


Figure 1V-5. DEMAND FOR HEAVY FUEL OIL 
Comparison of Forecasts 
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Texaco expected heavy fuel oil to be in high demand 
for electric generation in the near term, with total 
demand growing steadily to 553 Mb/d in 1995. 


Views of the Board 


The Board’s forecast of the demand for heavy fuel oil 
is also presented in Figure IV — 5. 


Heavy fuel oil demand in Canada is forecast to 
increase from 297 Mb/d in 1976 to 487 Mb/d in 
1995, implying an average annual growth rate of 2.6 
percent over that period. 


By end-use, most of the consumption takes place in 
the industrial sector, although significant quantities 
are also consumed in the commercial sector. In some 
regions, however, consumption for marine transporta- 
tion and thermal electric generation is also significant. 
On a regional basis most of the consumption of heavy 
fuel oil occurs in Quebec, the Atlantic region and 
Ontario as shown in Appendix |. 


Heavy fuel oil demand in Quebec, which accounted 
for almost 40 percent of Canada’s heavy fuel oil 
demand in 1975, is forecast to grow quite rapidly, at 
4.8 percent per year between 1976 and 1980, slowing 
to 2.8 percent per year between 1980 and 1995, for 
an average growth of 3.2 percent over the whole 
forecast period. This demand is expected to grow 
faster prior to 1980 than afterwards in all three of the 
major consuming sectors — industrial, commercial, 
and marine. Prior to 1980, the demand for heavy fuel 
oil grows fastest in the marine transportation sector, 
with slower growth in the industrial and commercial 
gctors. Commercial demand is forecast to increase 
relatively slowly because of expected market penetra- 
tion by electricity. 


Industrial demand in Quebec, which accounted for 
approximately 56 percent of total heavy fuel oll 
demand in 1974, is forecast to increase at an average 
annual rate of 4.0 percent between 1976 and 1980, 
slowing to 3.7 percent between 1980 and 1995. The 
relatively rapid growth before 1980 reflects the fact 
that demand was depressed in 1975 as a result of a 
general economic slowdown and several prolonged 
strikes, but it is expected to rise to levels more in 
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keeping with longer term historical trends. A recent 
Board survey of large industrial consumers of heavy 
fuel oil in Quebec indicates that while industrial 
demand is not thought to have been much higher in 
1976 than it was in 1975, relatively rapid growth is 
expected in 1977 (in the order of 6.0 percent). 


Over the longer term in the absence of gas franchise 
extension, the market share of heavy fuel oil in the 
industrial sector in Quebec is assumed to continue to 
increase slowly, as it has in the past. Heavy fuel oil is 
not expected to lose market share to natural gas 
because it is assumed that the two energy types will 
be priced competitively in the industrial market in 
Central Canada over the forecast period. 


Atlantic region demand for heavy fuel oil, which 
accounted for approximately 27 percent of consump- 
tion in Canada in 1975, is forecast to grow at an 
average annual rate of 2.7 percent between 1976 and 
1995. This forecast does not take into account 
possible circumstances which might give rise to the 
development of a natural gas market. Roughly 46 
percent of this consumption consisted of require- 
ments for electricity generation; of the remaining 54 
percent, it is estimated that slightly less than half was 
consumed in the industrial sector. 


In the Atlantic region, demand for electricity genera- 
tion is forecast to increase from an actual level of 34 
Mb/d in 1975 to 63 Mb/d in 1977, and 86 Mb/d in 
1985, and then to decrease to 59 Mb/d in 1990 and 
58 Mb/d in 1995. This forecast was developed 
through an examination of electric utility forecasts in 
the four Atlantic provinces. The large increase in 
1977 reflects the expected heavy fuel oil demand for 
the generation of electricity at Coleson Cove, New 
Brunswick, which commenced operations in 1976. 


For purposes other than electricity generation, de- 
mand for heavy fuel oil in the Atlantic region is 
forecast to grow at an average annual rate of 3.1 
percent over the forecast period. Both industrial and 
commercial demands are forecast to grow more 
slowly before 1980 than afterwards, reflecting increa- 
ses in the real price of energy in the earlier period. In 
both sectors the market share of heavy fuel oil 
decreases slowly over time, with further market 
penetration by electricity in line with historical 


trends. Demand in the marine sector is also forecast 
to increase faster before 1980 than afterwards. 


Total heavy fuel oil demand in Ontario, which 
accounted for approximately 22 percent of Canadian 
demand in 1975, is forecast to grow at 4.2 percent 
per year between 1976 and 1980, slowing down to 
1.2 percent per year between 1980 and 1995, 
yielding a relatively low rate of growth over the entire 
period of 1.9 percent per year. 


Industrial demand in Ontario, which accounted for 
48 percent of the provincial total demand for. heavy 
fuel oil in 1974, is forecast to increase rather rapidly 
between 1976 and 1980 (4.2 percent per year), but at 
only 2 percent per year between 1980 and 1995. The 
higher growth before 1980 reflects the fact that 
demand was depressed in 1975, and is expected to 
move back towards longer term trends over the next 
few years. This expectation is consistent with the 
results of a recent Board survey of large industrial 
consumers of heavy fuel oil in Ontario. Over the 
longer period, the market share of heavy fuel oil is 
expected to decrease slowly in the industrial sector of 
Ontario, reflecting a continuation of some market 
penetration by electricity related to specialty energy 
applications. 


Residential and commercial demands for heavy fuel 
oil, which together accounted for approximately 38 
percent of Ontario’s demand for this product in 
1974, are forecast to decrease over the forecast 
period. This decrease is expected to take place at a 
slightly higher rate after 1980 than before, because of 
expected market penetration by both natural gas and 
electricity. 


In 1975 heavy fuel oil demand for the generation of 
electricity in Ontario was 4 Mb/d. This demand was 
estimated to increase sharply in 1976 to 16 Mb/d 
with the start-up of the Lennox generating station. 
Following an expected drop in the level of the heavy 
fuel oil thermal demand in 1977, demand is forecast 
to increase to 21 Mb/d by 1978 and thereafter to 
grow at about the same rate as predicted by Ontario 
Hydro. 


PETROCHEMICAL FEEDSTOCKS 
Views of Submittors 


The submittors’ most likely forecasts of demand for 
petrochemical feedstocks are shown graphically in 
Figure IV —6. 


Gulf indicated that petrochemical feedstocks demand 
would rise from 34 Mb/d in 1976 to 147 Mb/d in 
1995. Growth in the first period included Petrosar 
Limited (‘’Petrosar’’) demand increasing from 13 
Mb/d in 1977 to 35 Mb/d in 1980. Although Gulf 
assumed a 50 Mb/d aromatics plant would come on 
stream in Alberta in 1980, in subsequent testimony 
Gulf indicated its skepticism as to the need for such a 
plant and explained that it considers refining capacity 
at Edmonton sufficient, with some modification, to 
produce the benzene If and when the demand were to 
materialize. 


Imperial suggested that petrochemical demand would 
rise from 51 Mb/d in 1976 to 80 Mb/d in 1980 and 
206 Mb/d in 1995. Prairie demands were expected to 
be minimal at 2 Mb/d until 1985 when demand was 
indicated to grow to 15 Mb/d reflecting a small plant 
in Alberta. Ontario demands were expected to grow 
steadily from 30 Mb/d in 1976 to 120 Mb/d in 1995. 


Petrosar indicated that its primary petrochemical 
demand would increase from 27 Mb/d in 1977 to 44 
Mb/d by 1980. By 1995, demand would be 46 Mb/d. 


Shell assumed that three new petrochemical facilities 
would be built in Alberta. Two naphtha-based ethy- 
lene plants each requiring 40 Mb/d were assumed to 
come on stream, one in 1985 and the other in 1994. 
A condensate-based benzene facility requiring 45 to 
50 Mb/d was also assumed for 1980. This resulted in 
petrochemical demands rising from 41 Mb/d in 1976 
to 200 Mb/d by 1995. 


Texaco assumed rapid growth in demand for petro- 
chemical feedstocks from 1977 to 1980 as a result of 
the Petrosar operation. Demand was expected to 
grow to 64 Mb/d in 1980 and 120 Mb/d by 1995. 
Texaco did not assume that the condensate-based 
benzene projects would go ahead. 
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Views of the Board 


The Board's forecast of demand for petrochemicals 
feedstocks is also presented graphically in Figure 
IV — 6. 


Most of the forecast increase in feedstock require- 
ments results from projected increases in Ontario and 
Alberta. For the other regions, no major oil-based 
petrochemical plant additions or expansions are 
anticipated at this time and consequently demand is 
projected to follow historical trends. The assumptions 
underlying the demand forecasts for Ontario and 
Alberta are presented below. 


Petrosar is assumed to come on stream in Ontario in 
1977, with a naphtha demand for the production of 
petrochemicals of 27 Mb/d in that year, rising to 46 
Mb/d in 1985. Both the level and the timing of 
demand reflect hearing evidence of Petrosar. 


A second world-scale naphtha-based ethylene plant is 
assumed to commence operations in 1990. Feedstock 
demand by this plant is assumed to be the same as for 
Petrosar: 46 Mb/d. 


Two major additional plants are assumed to begin 
operating over the period 1976 to 1995; a conden- 
sate-based benzene plant in 1980 with feedstock 
demand of 20 Mb/d, and a world-scale naphtha-based 
ethylene plant in 1995, requiring 46 Mb/d of feed- 
Stocks. 


Figure IV —6_ illustrates significant variance in 
forecast demands for petrochemical feedstocks, 
reflecting different assumptions made by submittors 
and the Board as to the number and timing of various 
petrochemical projects in Canada over the forecast 
period. Texaco has the lowest forecast demand as a 
result of its assumption that Alberta feedstock 
requirements would not increase beyond 2 Mb/d over 
the forecast period. 


Figure 1V-6. DEMAND FOR PETROCHEMICAL 
FEEDSTOCKS 
Comparison of Forecasts 


OTHER PRODUCTS 


For purposes of this report, the other products 
category consists of refinery-produced propane and 
propane mixes, butane and butane mixes, naphtha 
specialties, aviation gasoline, aviation turbo fuel, 
asphalt, coke, lubricating oils and greases and waxes. 
The submittors’ most likely forecasts and the NEB 
forecast of demands for other products are compared 
graphically in Figure IV — 7. 


Views of Submittors 


Strong growth in this product group was predicted 
for aviation turbo fuels particularly. Shell cited a shift 
toward kerosene based jet fuels contributing to an 
overall increase in middle distillate demand. Texaco 
also predicted comparatively high rates of growth for 
jet fuels. The lowest estimate for other product 
demand in 1980 was 211 Mb/d, while the highest 
estimate was 255 Mb/d. The lowest forecast of 
demand for 1995 was 338 Mb/d; the highest was 447 
Mb/d. 


The IPAC submission contained an econometric 
model for asphalt demand which predicted total 
demand, excluding the Atlantic region, to be 58.3 
Mb/d in 1981 and 87.9 Mb/d in 1995. Approximately 
68.1 Mb/d of the 1995 estimate was paving demand 
and the remainder was roofing demand. Quebec 
demand was expected to be 14.7 Mb/d in 1981 and 
20.7 Mb/d in 1995. Ontario demand was predicted to 
be 18.5 Mb/d in 1981 and 28.5 Mb/d in 1995. 


Views on expected growth in asphalt demand were 
also submitted by Husky and PanCanadian Petroleum 
Limited (‘‘PanCanadian"’). Husky expected demand 
to be 12.5 Mb/d in Quebec and 16.3 Mb/d in Ontario 
by 1980. Husky predicted demand to be 17.0 Mb/d 
by 1995 in Quebec and 22.3 Mb/d in Ontario. 
PanCanadian expected demand of 13.7 Mb/d for 
Quebec and 17.8 Mb/d for Ontario in 1980. Demand 
was predicted at 22.6 Mb/d for Quebec and 20.4 
Mb/d for Ontario in 1995. 


Figure |V-7, DEMAND FOR OTHER REFINED 
PETROLEUM PRODUCTS 


Comparison of Forecasts 
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Views of the Board 


Asphalt and aviation turbo fuel are the two major 
components in the other products category, respect- 
ively comprising 26 percent and 35 percent of the 
product volume of this category in 1975. 


As shown on Figure IV —7 and in Appendix |, 
demand for other products is expected to increase 
from 187 Mb/d in 1976 to 220 Mb/d in 1980 and to 
360 Mb/d in 1995. This represents an average annual 
growth rate of 4.2 percent in the 1976 to 1980 
period and 3.3 percent in the 1980 to 1995 period. 


The Board’s forecast of the demand for aviation 
turbo fuel exhibits strong growth over the forecast 
period, averaging 4.5 percent per year. Such growth is 
consistent with expectations of the submittors 
regarding demand for this product. 


The demand for asphalt is projected to average 3./ 
percent per year over the forecast period, increasing 
from an estimated 50 Mb/d in 1976 to 104 Mb/d in 
1995. Growth is more rapid over the 1976 to 1980 
period at 5.0 percent per annum, slowing over the 
remainder of the forecast period to 3.5 percent per 
annum, as the growth in real domestic product slows. 
For Canada, excluding the Atlantic region, the 
Board's forecast demand for asphalt is 57.5 Mb/d in 
1981, growing to 94.1 Mb/d in 1995. These estimates 
are similar to those of IPAC, whose corresponding 
estimates were 58.3 Mb/d and 87.9 Mb/d respect- 
ively. 


For the reasons outlined in the Board's September 
1975 report on Oil Supply and Requirements, the 
potential for conservation is limited for most of these 
products. 
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Requirements for Feedstocks 


Future Canadian requirements for indigenous feed- 
stocks derive not only from forecast demands for 
petroleum products within Canada, but also from 
the effects of refiners’ and marketers’ decisions 
and plans regarding product imports, regional 
transfers, refinery utilization, construction of new 
facilities, closing of existing plants and the future 
opportunities to sell Canadian products in foreign 
markets. It is not surprising, therefore, that fore- 
casts of crude requirements provided to the Board 
should exhibit considerable variation. Appendix L 
Summarizes these forecasts (as well as the Board’s) 
and shows that the variation becomes more pro- 
nounced in the latter years of the forecast period. 
For the purposes of this report Transfers refers to 
those products which are transferred across the 
boundary known as the Ottawa Valley Line. Losses 
and Industry Use are determined by the level of 
refinery runs and the products manufactured. Re- 
ceipts of gas plant butanes are deducted from total 
feedstock demand to arrive at the requirements 
for crude oil and equivalent. 


In addition to requesting the views of submittors 
on the requirements for total crude oil and equivalent 
in Canada, the Board invited submittors to provide 
projections concerning future requirements for 
indigenous heavy crude oil. Accordingly, this chapter 
consists of the following sections: 


®@ requirements for total crude oil and equivalent, 
and 


® requirements for indigenous heavy crude oil. 


Appendix L presents the forecasts of total crude oil 
and equivalent prepared by four major submittors 
and by the Board. Appendix M presents details of 
the Board’s forecast of requirements for indigenous 
heavy crude oil. The projected requirements for 
light crude oil and equivalent shown in Appendix N 
were determined by subtracting the requirements 
for indigenous heavy crude oil from the require- 
ments for total indigenous crude oil and equiva- 
lent. 


REQUIREMENTS FOR TOTAL CRUDE OIL 
AND EQUIVALENT 


Views of Submittors: 


The submitted forecasts of requirements for total 
crude oil and equivalent are compared graphically 
in Figures V-1 to V-3. The forecasts roughly parallel 
the total product demand forecasts upon which they 
were based. Thus, of the four major oil companies’ 
forecasts of crude requirements for the post-1980 
period, Texaco’s was the highest, followed by Im- 
perial’s, Shell’s and Gulf’s. All four included the 
effects of conservation in their forecasts. However, 
they reflected differing assumptions regarding 
product imports, exports and transfers across the 
Ottawa Valley Line. Net transfers were generally 
forecast to continue in a westward direction; how- 
ever, Shell assumed net transfers would disappear 
by 1980 and Imperial showed net transfers from the 
west to the east starting in 1985. An underlying 
assumption in most of these forecasts appears to be 
that large heavy fuel oil transfers, mainly to Ontario 
Hydro, will continue through the period. 


For the area WOV most forecasts showed continued 
product imports primarily because of local shortfalls 
of specific products rather than any over-all defi- 
ciency in crude oil refining capacity. Product exports 
were forecast by all submittors but there was con- 
siderable variation among the various forecasts; 
for example, refined petroleum product exports in 
1980 ranged from 35 Mb/d (Imperial) to 82 Mb/d 
(Texaco) and in 1995 from 12 Mb/d (Imperial) to 
110 Mb/d (Shell). The highest estimate of the average 
annual rate of growth in WOV feedstock require- 
ments for the period 1976-1995 was 3.1 percent 
submitted by Texaco; the lowest, 2.2 percent was 
provided by Gulf. 


In the area EOV, product imports were forecast by 
Gulf and Shell to be zero in some years and only 
relatively small volumes were shown in other years. 
Imperial, on the other hand, showed substantial 
product imports: for 1980 it projected 109 Mb/d. 
EOV product export forecasts showed considerable 
variation: for example, they ranged from 28 Mb/d 
(Imperial) to 110 Mb/d (Texaco) for 1980 and from 
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zero (Imperial) to 156 Mb/d (Shell) for 1995. 
Texaco’s estimate of average growth of EOV feed- 
stock requirements, including the effects of con- 
servation, for the period 1976-1995 was the highest 
submitted at 2.9 percent; the lowest was Imperial’s 
1.8 percent. 


Views of the Board 


The Board’s forecast of requirements for crude oll 
and equivalent are also shown on Figures V-1, V-2 
and V-3. 


In the current circumstances affecting the supply 
and distribution of indigenous feedstocks, the Board 
finds it difficult to contemplate processing by WOV 
refineries at levels that would give rise to output 
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surplus to Canadian product demand ‘across the 
barrel’’, i.e. supply that is surplus in terms of all main 
products (gasoline, distillates and residual oils). 
Indeed, the Board wauld like to see WOV refineries 
capable of processing domestic supplies to yields 
that more closely match the product mix of Canadian 
demand. In general terms, the Board's view is that the 
aggregate runs of indigenous crude oil at WOV refiner- 
ies should be at levels sufficient to meet local de- 
mands for light products, with minimal surpluses 
of motor gasoline or middle distillates and with 
checks imposed on incremental processing that 
provides extra product for export. However, the 
Board recognizes that it is by no means simple to lay 
down hard and fast guidelines — for example, as to 
what part of any surplus may be regarded as 
necessarily made in the manufacture of product 
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needed for Canadian consumption. Nevertheless, the 
growth of refining capacity which depends on indi- 
genous feedstocks increasingly calls for closer at- 
tention to these matters. 


With the data currently available, the Board estimates 
that in the period 1977-1982 the WOV refineries, 
including the new Petrosar and Texaco (Nanticoke) 
facilities, will produce considerable volumes of 
surplus co-products and in fact long-term (5-6 years) 
licences recently have been issued for the export of 
such residual products totalling GO Mb/d. In project- 
ing the post-1980 WOV requirements for feedstocks, 
the Board has assumed for present purposes that net 
product exports will fall from 66 Mb/d in 1980 to 
nominal levels by 1990. With respect to transfers, the 
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Board has taken into consideration evidence sub- 
mitted by Ontario Hydro that the present supply 
contract for heavy fuel oil from Quebec will expire 
in 1979. Although Ontario Hydro expressed the 
expectation that a new contract will provide for 
1980 and beyond, the Board has assumed that large 
transfers of heavy fuel oil will not continue after 
1979. The Board's estimate of the average annual 
rate of growth for WOV requirements for crude oil 
and equivalent in the period 1976-1995 is 2.5 per- 
cent based on its forecast of refined petroleum 
product demand and 3.8 percent for the Export 
Formula Case. 


For the area EOV, the Board foresees that the re- 
finery capacity presently in place (excluding the 
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shut-down refinery at Come-by-Chance, Newfound- 
land) will be in excess of local requirements until the 
post-1985 period. This circumstance coupled with 
uncertainty of the availability of foreign markets 
suggest that there could be large fluctuations in the 
relative levels of crude runs, product imports and 
product exports. In projecting the future crude re- 
quirements of the EOV refineries, the Board has 
assumed for present purposes that EOV refineries 
will be run to meet Canadian demands for light 
products. To the extent that export markets for 
these products exceed the assumed nominal levels, 
the crude requirements shown in Appendix L could 
be understated. Substantial volumes of heavy fuel 
oil imports are assumed because the demand for 
this material in the Atlantic region is forecast to 
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increase its share of the total product demand, 
and local refineries, if faced with restricted export 
markets for light products, will be unable to sub- 
stantially increase their throughputs. The Board’s 
estimate of the average annual rate of growth of the 
EOV requirements for crude oil and equivalent in 
the period 1976-1995 is 1.5 percent based on its 
refined petroleum product forecast and 2./ percent 
for the Export Formula Case. 


The average annual growth rate in the Board’s fore- 
cast of requirements in Canada for -rude oil and 
equivalent for the period 1976-1995 is 2.0 percent. 
In the Export Formula Case, the average annual rate 
of growth is 3.3 percent. 


86 88 90 Si 94 
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REQUIREMENTS FOR CRUDE OIL AND EQUIVALENT, CANADA 


The Board's forecast of requirements for indigenous 
crude and equivalent shown in Appendix N includes 
along with the WOV requirements, shipments of 250 
Mb/d to EOV refiners. 


REQUIREMENTS FOR INDIGENOUS HEAVY 
CRUDE OIL 


Forecasts of requirements for indigenous heavy crude 
oil in Canada were submitted to the Board by the 
AERCB. Ashland Oil Canada Limited (‘Ashland’), 
Gulf, Husky, IPAC, Murphy Oil Company Ltd. 
(““Murphy’’), Pacific, PanCanadian and Shell. In most 
cases submittors related WOV requirements for Ca- 
nadian heavy crude oil to forecast demand for asphalt 
in this area. Forecasts of requirements for indigenous 
heavy crude oil in the Montreal area were based on 
experience of heavy crude oil shipments to Montreal, 
provincial nominations available to August 1976, and 
judgements as to what general level of requirements 
may develop. 


Views of Submittors 


West of the Ottawa Valley 


The Board heard evidence from the submittors 
mentioned above on the anticipated WOV require- 
ments for indigenous heavy crude oil. Estimates of 
future requirements varied considerably among sub- 
mittors which in part resulted from some submittors 
including the heavy gravity Midale crudes in the 
forecast and others excluding it. A summary of 
submissions of WOV requirements for heavy crude oil 
is given in Table V — 1. 


It was generally accepted by submittors that WOV 
requirements for heavy crude oil would depend 
primarily on demand for asphalt. Specific exceptions 
to this were: 


@® requirements for the heavy Midale crudes which 
are not used for production of asphalt, 


Table V-7 


WOV REQUIREMENTS FOR INDIGENOUS HEAVY CRUDE OIL 
Comparison of Forecasts 


(Mb/d) 
Pan 
Ash- Cana- 
AERCGCBS land* Gultzea = Husky IPACTAr racic: didi. = onell= NEB” 
1976 50 42 15 85 68.3 61 65 46 74 
1977 D2 39 90 87 63 60 50 73 
1978 65 42 97 90 65 62 oy v3 
1979 70 44 84 Q2 68 63 56 qT 
1980 713 03 85 94 99.2 70 70 58 80 
1985 87 61 87 107 102.9 83 82 62 99 
1990 105 78 89 119 HGH 99 94 62 115 
1995 130 93 88 131 129.2 118 106 76 134 


— *Requirements exclude Midale: **Requirements include Midale. 
— IPAC’s projections for 1981,86,91 are shown in 1980,85,90. 


— AERCB assumes 15 Mb/d requirements for an upgrading facility phased in starting 1978. 
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@ requirements for heavy crude oil feedstocks to an 
upgrading facility (included in AERCB antici- 
pated requirements), and 


® requirements for electric utilities (included in 
IPAC anticipated requirements). 


Methods by which heavy crude oil requirements were 
related to demand for asphalt varied among com- 
panies. In some cases asphalt demand was inde- 
pendently estimated and the forecast was converted 
back to heavy crude oil requirements. In most 
instances, submittors determined growth assumptions 
on analysis of asphalt markets and applied such 
growth rates to current heavy crude oil requirements. 
Submittors generally conceded that although little 
heavy crude oil can be handled in the area, refiners 
have sufficient flexibility over feedstock choice to 
render more difficult the forecasting of requirements 
for heavy crude oil than that of demand for refined 
petroleum products. 


Montreal Area 


The estimates of requirements for indigenous heavy 
crude oil in Montreal that were submitted to the 
Board are shown in Table V — 2. Movements of crude 
oil to Montreal via the Sarnia-Montreal pipeline 
commenced in June, 1976. Consequently, at the time 
submittors were preparing evidence for the hearing 
they had as a basis heavy oil movements only for the 
period June to August, 1976. The forecasts submitted 
largely exhibit a projection of initial takes and 
nominations for heavy crude oil in Montreal by BP 
Canada Limited (‘’BP”’). 


Several submittors presented evidence on the poten- 
tial requirements for indigenous heavy crude oil in 
Montreal and, for production of asphalt, there seems 
to be consensus that the potential is 40 Mb/d. 
Although the submission by Ashland indicates that 
80 Mb/d is the potential for use of indigenous heavy 
crude oil in Montreal, this estimate was based on the 
assumption that refiners would use this crude oil for 
manufacture of heavy fuel oil as well as asphalt. 


Table V-2 


MONTREAL REQUIREMENTS FOR INDIGENOUS HEAVY CRUDE OIL 
Comparison of Forecasts 


(Mb/d) 
Pan 
Ash- Cana- 
AERCB land Gulf!1) Husky “IPAC1) Pacific diani?) Shell NEB 
1976 5 4 15 15 &! 11 10 — 5 
1977 15 10 30 15 20 ce 10 — 25 
1978 20 10 30 15 20 12% i4 — 35 
1979 25 10 30 15 20 122 12 — 35 
1980 30 ia 30 15 20 137 13 - 35 
1985 oe 12 — 15 — 15 _- — 35 
1990 43 13 = 15 _ 19* — — 35 
1995 50 14 — 15 — 27 _ — 35 


(1) These forecasts show values only to 1980 since the assumption was made that 4 


1980-1985. 


*Numerical values extrapolated by NEB 
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reversal’’ of Sarnia-Montreal pipeline would occur in the period 


Submittors stated that the requirements for indi- 
genous heavy crude oil in Montreal were primarily a 
function of the demand for asphalt and the price of 
Canadian crude oil relative to alternate offshore crude 
oil. The possibility that the Sarnia-Montreal pipeline 
would be reversed in the 1980's was widely cited as 
the reason that refiners would be unlikely to install 
facilities specifically to process indigenous heavy 
crude oll. The useful life of such facilities would be 
too short and the introduction of different feed- 
stocks would also affect asphalt quality which the 
market would be slow to accept. 


Views of the Board 


West of Ottawa Valley 


The Board's forecast of WOV requirements for heavy 
crude oil is based on the following approach: 


A forecast of asphalt demand as outlined in Chapter 
IV is used as a basis for calculating future demand for 
asphalt-yielding crudes. The anticipated Canadian 
requirements for the heavier grades of crude from the 
Midale area in Southeast Saskatchewan are separately 
determined. The estimate of demand for asphaltic 
heavy crudes is added to the Midale estimate to 
generate total heavy crude oil requirements. The 
Board's definition of heavy crude oil and the reasons 
for inclusion of Midale are contained in Chapter VI. 


It is estimated for the forecast period that transfers of 
asphalt from Quebec into Ontario will continue at 
historical levels of about 35 percent of Ontario 
asphalt demand. In the period 1971 — 1975 relative 
stability of this movement is noted. Asphalt imports 
and exports are expected to be negligible for the 
forecast period. 


Asphalt production in British Columbia is for the 
most part derived from Boundary Lake crude oil and 
a forward estimate was made of the contribution of 
Boundary Lake crude to asphalt supply. The WOV 
requirements for heavy crude oil were adjusted 
accordingly. 


The yield of asphalt from heavy crude oil used by the 
Board was determined from historical data. Calcula- 


tions were made to adjust net sales of asphalt in the 
historical period 1971 — 1975 to determine the 
supply of asphalt derived from indigenous heavy 
crude oils. Adjustments include transfers into the area 
WOV from Quebec, use of Boundary Lake and 
imported crude oil to manufacture asphalt and 
imports and exports of the product. The factor 
obtained from adjusted asphalt supply in relation to 
domestic requirements for heavy crudes Is 2.1 barrels 
of heavy crude oil per barrel of asphalt produced. 
Although this factor does represent a departure from 
values of 40 percent yield or a reciprocal of 2.5 
quoted by some submittors the Board believes it best 
relates future asphalt demand and heavy crude oil 
requirements. 


The Board's forecast of WOV requirements for heavy 
crude oil does not include provision for feedstocks 
required for an upgrading facility. Discussion of the 
likelihood of such a facility being built and implica- 
tions respecting export policies can be found in 
Chapter VII. 


Montreal Area 


The Board's forecast of demand for indigenous heavy 
crude oil in Montreal is based primarily upon testi- 
mony presented at the hearing by those Montreal 
refiners which intend to run it. Gulf testified that 
commencing in mid-1977 it would take 10-12 Mb/d 
of indigenous heavy crude to Montreal at a summer 
winter ratio of 2:1; Imperial testified that com- 
mencing in the first quarter 1978 it would take 15 
Mb/d at Montreal. The established requirements for 
heavy crudes by BP in Montreal are assumed to 
continue, resulting in a total requirement by 1978 of 
35 Mb/d. To the Board’s knowledge, Gulf, Imperial 
and BP are the only companies planning to run 
indigenous heavy crude oil in Montreal in the 
foreseeable future. Testimony by Shell and Texaco 
indicated that they were not interested in running 
indigenous heavy crude oil in Montreal. Submissions 
were not received on this matter from other Montreal 
refiners and it is assumed they will not utilize any. 
The Board's forecast provides for the volume of 35 
Mb/d to remain constant from 1978 onward. It was 
not escalated with total requirements in Quebec, but 
is held constant as is the throughput of all crude oil 
moved to Montreal from Western Canada. 


63 


Licensing Procedures 


In the Outline for Submissions, the Board requested 
views on the future supply of and requirements for 
the various types of crude oil and equivalent and 
desirable changes in licensing procedures for crude oil 
and equivalent and petroleum products. Up to the 
end of 1976, the Board had determined the total level 
of crude oil and equivalent exports without reference 
to the crude types. 


Licensing procedures were addressed in a detailed 
manner by many submittors. The views expressed and 
the views of the Board on this subject are given below 
under the following headings: 


® need for licensing by grade, 

® definition of heavy crude oil, 

@ method of determining heavy crude oil surplus, 
@ exports of refined petroleum products, and 


® other licensing considerations. 


NEED FOR LICENSING BY GRADE 
Views of Submittors 


All submittors that addressed the topic expressed the 
view that exports of certain grades of crude oil and 
equivalent should be considered separately in the 
Board’s licensing procedures. In most cases sub- 
mittors favored special treatment for heavy crude oil 
only but some thought that condensate and synthetic 
crude oil should also receive separate consideration. 
Although the common recommendation concerning 
export policies for specific crude types was to allow 
production at capacity, this concept was variously 
expressed in such terms as: 


@ allow unrestricted exports of heavy crude oil, 
@ allow production and sales at maximum rates, 
@® license heavy crude oil separately, and 


@ exempt from. the 


program. 


heavy crude oil licensing 


Although the expression ‘‘to license separately” is an 
imprecise equivalent of the differing recommenda- 
tions made, it is conveniently used in the discussion 
which follows to refer generically to them. 
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The Board received complete and well argued sub- 
missions as to why certain crude oils should be 
licensed separately. Among the reasons given in 
respect of heavy crude oil were these: 


® Canadian heavy crude oil differs significantly 
from light crude oil in quality and thus in 
refining characteristics, in markets served, and in 
production circumstances, 


® with reference to proven and potential reserves 
there are proportionately greater prospects for 
increasing the current levels of production of 
heavy than light crude oil, 


@ additions to heavy crude oil reserves and produc- 
ibility could add substantially to Canada’s self- 
reliance in oil, 


® experimentation with enhanced oil recovery 
would proceed faster with assured marketability 
of heavy crude oil; such experimentation and 
coincident technological advance is required for 
economic exploitation of both known and un- 
known reserves of heavy crude oil and oil sands 
deposits, and 


@ Canada’s balance of payments position would be 
improved with larger exports of heavy crude oil 
and greater domestic use of developed resources. 


Reasons presented for the separate licensing of 
condensate and synthetic crude oil were related less 
to the potential for such materials to supply future 
energy demands in Canada than to the first point 
cited above regarding heavy crude oils. 


Views of the Board 


Having considered evidence presented at the hearing, 
the Board is of the view that heavy crude oil should 
be licensed separately and that determination of 
export volumes of heavy crude oil should be made 
independently of those of light crude oil and equiva- 
lent. The Board for the most part accepts the reasons 
for separately licensing heavy crude oil that were 
presented at the hearing. 


As regards licensing of condensate and synthetic 
crude oil, it is the Board’s view that these oils should 
be treated in the same category as light crude oil for 
determination of surplus volumes. It is the Board’s 
view that condensate should continue to receive 
priority in access to export markets within the light 
crude oil and equivalent category. Although market- 
ing problems have not been experienced of sufficient 
gravity to warrant special treatment for synthetic 
crude oil, it could also be given special treatment if 
conditions so require. The Board recognizes that 
circumstances may arise in which condensate and 
synthetic crude oil will be surplus to Canadian needs 
despite what may be shown by any formula restrict- 
ing allowable exports. 


With the above factors in mind the Board made an 
interim decision to separately license heavy crude oil 
and to treat condensate and synthetic crude oil 
within the light crude oil and equivalent category 
effective 1 January 1976. Appendix O is a copy of 
the Board’s press release dated 23 November 1976 
which outlines that decision. 


DEFINITION OF HEAVY CRUDE OIL 
Views of Submittors 


The Board heard evidence from a number of sub- 
mittors on the question of which heavy crude oll 
types should be considered for separate licensing. The 
various submittors differed somewhat as to the 
desirable definitions of heavy crude oil and as to the 
inclusion or exclusion of crude oil produced from 
particular fields. 


The most common feature of the submittors’ defini- 
tions was to classify all crudes with 25° API gravity 
or less as heavy crudes. Advocacy of such an upper 
limit was by no means universal: the use of 29° API 
was also recommended as an upper limit, which 
would bring more Saskatchewan crudes into the 
heavy crude oil category. Of particular concern to a 
number of submittors was treatment of the heavier 
Midale crudes with API gravities that fall within the 
25° — 29° range. These crudes are not used.to make 
asphalt, and according to some submittors have a 


domestic market outlook substantially different from 
many other crudes of equal or lower API gravity. For 
these reasons, many submittors excluded them from 
definitions of heavy crude oil. 


Opinion varied as to whether the light Smiley type 
crude should be included with the heavier Coleville- 
type crude when the two are blended. Few sub- 
mittors addressed this question and strong arguments 
were not presented to support either point of view. 


Submittors were in general agreement that heavy 
crudes produced from experimental projects and 
heavy crude areas currently under development 
should be considered in any determination of heavy 
crude oil surpluses. Predominant among these new 
areas were the oil sands deposits in Alberta. 


Several submittors asked that any definition of heavy 
crude oil by the Board should be flexible to permit 
the inclusion of new heavy crude oil discoveries as 
they arise. Submittors felt that the probability for 
new discoveries was very high. 


Views of the Board 


The Board has considered the evidence concerning 
the crude oils which should be included in the heavy 
crude oil category for purposes of separate licensing. 
With due consideration to producing problems, crude 
oil quality and marketing characteristics the Board 
has decided that the definition of heavy crude oil for 
the purposes of separate licensing should be the same 
as that hitherto employed by the Board, namely 
those grades of crude oil given in Table VI-1. In 
deciding to include the heavier Midale crudes in its 
definition, the Board recognizes their different usage 
but is of the view that, when account is taken of the 
high sulphur content, the domestic market outlook 
for Midale is not makedly different from that for 
other crudes of lower gravity. 


With respect to the above it may be remarked that 
the gravity of crude oil export streams comprising 
the heavy category ranges from about 22° API for 
Fosterton crude to about 29° API for Midale crude. 
In several cases light crude oil or condensate Is 
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blended with crude oils with API gravities as low as 
12° — 14° API in order to lower the viscosity of the 
stream for pipeline movement and where transporta- 
tion practicalities do not warrant segregation. Where 
it has been industry practice to blend light crude oil 
and condensate into heavy crude oil streams, such 
lighter materials also comprise part of the heavy 
crude oil category. Heavy oil produced from exper- 
imental projects in oil sands areas is also considered in 
the heavy category for licensing purposes. 


The Board emphasizes that its definition of heavy 
crude oil is based on current conditions and is subject 
to change if marketing or supply considerations so 
warrant. 


Table VI-7 


CRUDE OILS INCLUDED IN NEB 
HEAVY CRUDE OIL CATEGORY 
For Purposes of Separate Licensing 


@ Lloydminster-type blended crude oil delivered 
to the Interprovincial pipeline system either at 
Hardisty, Alberta or at Kerrobert, Saskatch- 
ewan. 


@ Wainwright and Viking-Kinsella blended crude 
oils delivered to the Interprovincial pipeline 
system at Hardisty, Alberta. 


@® Chauvin crude oil delivered to the Inter- 
provincial pipeline system through the BP 
Exploration Canada Limited Chauvin-Hardisty 
pipeline system. 


@ Area ||| medium crude oil in Saskatchewan 
(Fosterton). 


@ The Bow River Pipelines Ltd. stream in Alber- 
ta, excluding light and medium crude oil 
normally batched separately. 


@ Area || blended heavy crude oil in Saskat- 
chewan excluding light crude oil normally 
batched separately (Smiley-Coleville). 


@ Area IV medium crude oil in Saskatchewan 
(Midale-Weyburn). 


@ Other crude oil with API gravity less than 25° 
API. 
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METHOD OF DETERMINING HEAVY CRUDE OIL 
SURPLUS 


Views of Submittors: 


Several submittors made suggestions as to how the 
Board might determine an exportable surplus of 
heavy crude oil, but for the most part these were of a 
general nature. 


Several submittors recommended the use of a for- 
mula, similar to or the same as the existing export 
formula but provided no details of any modifications 
that might be introduced. Other submittors were of 
the view that all heavy crude oil surplus to current 
Canadian requirements for indigenous heavy crude oil 
should be exported so as to minimize the chances of 
having shut-in production and at the same time to 
ensure the protection for domestic requirements. A 
third recommendation was that the exportation of 
heavy crude oil should be free of restrictions. 


Views of the Board 


Having reviewed the evidence and opinions expressed 
at the hearing, the Board has concluded that the public 
interest is best served by determining the exportable 
surplus of heavy crude oil with reference to a 
protection formula like that previously used for all 
crude oils. Such a procedure should provide pro- 
ducers with a larger export market than would be the 
case without separate surplus determination, and at 
the same time will provide adequate protection for 
the foreseeable requirements for use of heavy crude 
oil in Canada. 


In reaching this decision the Board recognizes that 
the supply and demand outlook for heavy crude oil 
would change if significant volumes of these oils were 
to be upgraded. The effects of such a change are 
discussed in Chapter VII. 


EXPORTS OF REFINED PETROLEUM PRODUCTS 
Views of Submittors 


Submittors were generally in agreement that the 
licensing of crude oil and equivalent and the licensing 
of refined petroleum products should remain sepa- 
rate. It was felt that the Board should continue to 
take into account the circumstances surrounding each 
product export application and that licences should 
only be issued if the volumes of particular products 
sought to be exported were found by the Board to be 
surplus to Canadian needs in regions to which they 
have timely access. 


The Government of Saskatchewan suggested that, 
should separate licensing procedures be adopted for 
light and heavy crude oil, the Board consider in- 
cluding products in the export licensing system for 
light crude oil in cases where such oil was being used 
to manufacture the products sought to be exported. 


Some submittors took the position that Canada 
should export products in preference to crude oil 
because such a course would bring benefits, such as 
those resulting from the upgrading of raw material, 
from increased employment, and from better balance 
in product supply and demand. 


Several companies pointed out that exports of pro- 
ducts surplus to Canadian needs are necessary in 
order for domestic refineries to balance their opera- 
tions and to provide products that are required in 
Canada. Texaco recommended that the Board allow 
the exportation of refined petroleum products to the 
extent that excess refining capacity and Canadian oil 
requirements will permit. 


Several submittors suggested that the Board should 
issue product export licences for periods up to five 
years in cases where major surpluses could be de- 
monstrated. Texaco pointed out that this would 
allow term contracts to be arranged on a stable 
basis. In the opinion of Petrosar, long-term export 
applications should be the subject of public hearings 
only where the Board found them necessary because 
of the filing of objections to the exports. 


It was recommended by certain companies that 
reciprocal import export exchanges of products 
should be allowed where these could add significantly 
to refiners’ flexibility and contribute to lower costs. 


Views of the Board 


The Board considers that separate determination of 
surpluses of crude oil and refined petroleum products 
should continue and believes that present procedures 
are adequate to permit this to be done. To attempt 
closer integration of proceedings over the export 
licensing of crude oil and of products would, in the 
Board’s view, not only serve little or no purpose, but 
would both add further complication and reduce the 
flexibility in regulation that is essential to its efficient 
and effective conduct. 


The Board recognizes that certain benefits may 
accrue from the issue of long term licences for the 
exportation of petroleum products and last fall held a 
public hearing to review certain applications for long 
term exports, subsequently issuing licences covering 
periods of up to six years. 


With respect to recommendations made on the matter 
of reciprocal import — export exchanges of refined 
petroleum products, the Board believes that specific 
proposals for the conduct of such exchanges are best 
examined on their merits. 


The Board considers the Petrosar proposals to stream- 
line handling of product export applications could be 
useful in situations where many long term applica- 
tions are before the Board, but sees no immediate 
necessity for departure from the practices now in 
force. 


OTHER LICENSING CONSIDERATIONS 


The matters of crude oil exchanges and operational 
constraints were raised at the hearing by submittors. 
These items and the question of the term of licences 
for exports of crude oil are discussed below. 
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Views of Submittors 
Crude Oil Exchanges 


Several submittors presented opinions on crude oil 
exchanges. Hudson's Bay Oil and Gas Company 
Limited (““HBOG") and Koch Oil Co. Ltd. (‘‘Koch”’) 
expressed the view that exchanges should be allowed 
involving the importation of foreign crude oils into 
Montreal in exchange for the exportation of Canadian 
oil. Koch stated that such exchanges could provide 
year-round markets for Canadian heavy crude oil. 
Pacific noted potential problems of administration 
and anticipated difficulty in barrel-for-barrel exchan- 
ges of Canadian heavy crude oil for light crude oil of 
U.S. origin. Saskatchewan urged extension of autho- 
rized crude oil exchanges. HBOG also urged that 
exchanges of crude oil for refined petroleum products 
should be permitted. 


Operational Constraints 


Very few submittors provided evidence on opera- 
tional constraints. HBOG mentioned problems with 
exporting pipelines, specifically regarding the produc- 
tion of crude oil and condensate locationally captive 
to the Rangeland and Trans Mountain pipeline 
systems. While acknowledging that the movement of 
these materials to domestic markets was technically 
feasible, the company pointed out that it would be 
costly to provide new facilities, the expense of which 
would ultimately fall on consumers; on the other 
hand, the continued export of such crude oil and 
equivalent would have only minor impact on Cana- 
da’s energy balance. 


Dome Petroleum Limited (‘-Dome’’) pointed out that 
significant volumes of condensate are used as buffers 
and are entrained in the natural gas liquids (‘“NGL”’) 
mix delivered to the Amoco/Dome separation plant 
at Sarnia. Disposal of this condensate in segregated 
form must be made downstream from Sarnia. 


Term of Licences 


Submittors did not address this topic. 
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Views of the Board 
Crude Oil Exchanges 


It is the Board’s view that crude oil exchanges, as now 
taking place, can benefit both Canadian and United 
States refiners. The first licence to exchange crude oil 
was approved for August 1976 and by December 
1976 the licensed volume of crude oil under exchange 
had reached 45 Mb/d. Exchanges of crude oil are 
continuing into 1977. These exchanges are limited to 
the delivery of Canadian crude oil to U.S. markets in 
return for crude oil of U.S. domestic origin. 


It cannot be excluded that exchange of Canadian 
crude oil in return for tanker-borne oil delivered to 
Montreal may in the future be beneficial to Canada. 
However the NEB Act provides only for the exporta- 
tion of oil which is surplus, so that Montreal 
exchanges can be accommodated only if the oil 
imported into Canada satisfies a Canadian require- 
ment which was previously met by indigenous crude. 
It follows, therefore, that such exchanges would have 
to be at the expense of the 250 Mb/d of Western 
Canadian feedstocks moving to Montreal. 


Operational Constraints 


The Board observes that regulation must be at once 
sufficiently flexible to deal with constraints in opera- 
tions and perceptive enough to appraise them when 
they are encountered. To date, operational con- 
straints in the licensing of crude oil and equivalent 
exports have been of such a nature that no special 
action has been required. With reductions in total 
exports, this matter will become more important and 
has been so recognized by U.S. officials concerned 
with implementation of Canadian import pro- 
grammes. The Board intends to continue to license 
exports of crude oil and equivalent where denial of 
access to foreign markets would in its view cause 
undue hardship to producers. 


Term of Licences 


The Board is of the view that, where possible, the 
term of export licenses for crude oil and equivalent 
should be lengthened. This would allow a more stable 
environment for, and greater freedom in, the arran- 
ging of both domestic and export crude oil transac- 
tions. Especially because short term supply and 
requirements fluctuations cause complexities with the 
marketing of condensate, the Board feels, that 
licensing of light oil should be continued on a 
monthly basis for the time being. 


With respect to heavy crude oil, the situation is 
somewhat different. In the short term, supply fluc- 
tuations are small and requirements although varying 
seasonally, are predictable with reasonable accuracy. 
Storage is available to aid in handling excess supply 
and to meet extra needs when necessary. Sale of 
heavy crude oil to export markets is now being 
increased; the incentive for buyers to take increased 
quantities of heavy crude oil is enhanced under 
conditions where licence volumes are known for an 
extended forward period. It is therefore the Board's 
intention to begin licensing heavy crude oil on a 
quarterly basis as soon as practicable, consistent with 
resolution of programming difficulties that may be 
faced by Canadian refiners. If this quarterly licensing 
is successfully implemented, consideration will be 
given to further extension of the licence period. 
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Protection for Canadian Requirements 


In determining the allowable level of crude oil and 
equivalent exports for 1977 the Board will employ 
the formula outlined in its October 1974 and Septem- 
ber 1975 reports. However, in contrast to previous 
years, the procedure will be applied separately for 
heavy crude oil and light crude oil and equivalent. 


The procedure used to calculate allowable exports 
is expressed in the formula as follows: 


ipeciyees 


Fala 10 


Where E is the average annual volume in Mb/d avail- 
able for export licensing during the year for which 
the determination is made. 


Where P is the forecast annual average potential 
producibility of crude oil and equivalent in Mb/d 
during the year for which the determination is 
made. 
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CANADIAN REQUIREMENT 


Where D is the forecast annual average requirements 
for Canadian use in Mb/d of indigenous crude oil 
and equivalent during the year for which the 
determination is made. 


Where C is the forecast total increase that would have 
occurred in requirements for indigenous crude oil 
and equivalent in Mb/d if conservation measures 
since 1972 had not been effective. 


Where t is the time during which supply is forecast to 
exceed Canadian requirements, from 1 January of 
the year for which the determination is made, ex- 
pressed to the nearest tenth of a year, and extended 
to a maximum of ten years. 


LIGHT CRUDE OIL AND EQUIVALENT 


Using parameters previously determined in this report 
and illustrated in Figure VI|-1, volumes of light crude 
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Figure ViI-1 CALCULATION OF ALLOWABLE EXPORTS OF LIGHT CRUDE OIL AND EQUIVALENT 
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oil and equivalent available for licensing in 1977 are: 


t 
Eas iin qaibd-G) 10 
= G16 al l133+25)] = 
= 137 Mb/d 


The calculation shown above can be repeated for 
subsequent years to show the effect the protection 
procedure might have on exports in the future and 
how long the supply-demand intersection can be 
delayed. For each year considered, a new potential 
producibility projection must be constructed to 
account for the carry-forward effect of production 
at rates lower than capacity. The effect of this 
carry-forward as illustrated in Figure VII-1 ends 
with a 1981 potential producibility curve, which 
intersects the Canadian requirements curve in mid- 
1981, after which time Canadian production of light 


crude oil and equivalent will no longer be sufficient 
to meet WOV requirements plus shipments to 
Montreal. 


Using this method, future allowable exports of light 
crude oil and equivalent are accordingly estimated 
to: be: 


Allowable Exports 


Year Mb/d 
1978 54 
1979 20 
1980 | 
1981 O 


As light crude oil exports are reduced to zero, the 
Board expects that exceptions to its broad policy of 
phasing-out light crude oil and equivalent exports 
will likely be necessary. As mentioned in Chapter V1 
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Figure Vil-2 CALCULATION OF ALLOWABLE EXPORTS OF HEAVY CRUDE OIL 
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synthetic crude oil and condensate may become 
available in excess of the calculated surplus volume 
and operational constraints may also require future 
light crude oil and equivalent exports. 


HEAVY CRUDE OIL 


Similar parameters have been determined for heavy 
crude oil. These parameters are shown in Figure 
ViI-2. Allowable heavy crude oil exports for 1977 
are calculated to be: 


3 
E — _ + ae 
[re (D PCN 
= [221 — (98+0)] x 1 becauset > 10 years 
=( 1123. Mb/d 


When t exceeds 10 years in the Board's export 
control procedures, the only restriction placed on 
exports is that feedstock requirements of Canadian 
refineries must be met first. The remainder of pro- 
ductive capacity is then available for export. Con- 
sequently the value 123 Mb/d should only be viewed 
as an estimate of the volume of heavy crude oll 
which will be available for export during 1977. The 
actual value will depend on actual monthly produc- 
tive capacity and Canadian requirements. 


As in the case for light crude oil and equivalent 
exports, the above’ calculation can be repeated for 
subsequent years to estimate long term trends in 
heavy crude oil exports, as follows: 


Allowable Exports 


Y ear Mb/d 
1978 iN Os 
1979 99* 
1980 88* 
1981 yA is 
1982 68 
1983 54 
1984 42 
1985 32 
1986 26 
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It should be noted that these calculations exclude 
the effect that a heavy crude oil upgrading facility 
would have on Canadian requirements for heavy 
crude oil feedstocks. The Board is aware that studies 
are now underway to fully evaluate the technical 
and economic feasibility of building plants to process 
heavy crude oil into synthetic light crude oil. In 
application of the export formula to the Board's 
estimates of supply and requirements for light and 
heavy crude oil the Board has not adjusted the 
estimates to account for the effects of upgrading 
of heavy crude oil. Although there are several ways 
that upgrading could be accounted for in the separate 
application of the export formula the net effect of 
processing heavy crude oil into synthetic light crude 
oil would be to create additional Canadian require- 
ments for heavy crude oil and additional supply of 
light crude oil and equivalent. Such a project would 
therefore ‘‘transfer’’ oil from the heavy crude oil 
category where there is sufficient supply to meet 
forecast Canadian requirements for 13 years to the 
light crude and equivalent category where ‘‘t”’ is 
only three years. 


The Board considers the maximization of Canadian 
heavy crude oil use in Canada to be in the national 
interest primarily because in the future Canada will 
have to rely to a much greater degree on oil sands and 
heavy crude oil reserves. Upgrading heavy crude oil, 
whether in existing refineries or in new facilities, will 
have the effect of shifting Canada’s energy reliance 
from steadily depleting light crude oil reservoirs to 
the greater potential heavy crude oil deposits. 


*t estimated to be greater than 10 years. Exports restricted only by 
productive capacity and Canadian requirements for heavy crude oil. 


At the present time the Board is unable to speculate 
as to the outcome of studies now underway. There is 
some likelihood that upgrading facilities will be 
constructed and given favourable conditions could 
perhaps be on stream in the early 1980's. It is the 
Board's view, however, that several areas of present 
uncertainty will have to be overcome before invest- 
ment would proceed: 


@ federal and provincial taxation policies will 
have to be clear to investors; term commitments 
regarding taxation, royalties and prices may have 
to be made, 


@ experimental recovery methods will have to be 
confirmed; pilot studies now underway will 
require further time to prove effectiveness of 
enhanced recovery methods and well equipment 
design, and 


@ market availability and confidence will have to 
be evident for companies to develop heavy crude 
oil producibility in anticipation of assured 
markets through upgrading. 


In response in part to these needs the Board has 
moved to separately license heavy crude oil and 
will further evaluate the feasibility of extending 
the term of heavy crude oil licences. 
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Possible Range of Supply 


and Demand Estimates 


In October 1974 the Board adopted a policy of 
restricting crude oil and equivalent exports if fore- 
casts of supply and of requirements indicated a 
shortage of indigenous supplies to meet Canadian 
requirements within a ten-year period. This ten-year 
period was selected having due regard for the 
accuracy of forecasting and the lead times required 
to increase producibility through the development 
of new resources. The intention of this policy was 
not only to leave some of the currently discovered 
reserves in the ground for future use, but also to 
provide a period during which time the planning and 
development of new supply sources could occur, and 
during which time policies could be put into place to 
reduce requirements. In this latter regard it has 
become the Board's practice to project the supply 
and requirements forecasts an additional ten years 
showing the longer term trends which could assist 
in policy formulation by all levels of government. 
However, in this second ten-year period the forecasts 
are subject to greater uncertainty. 


This chapter addresses the subject of variability and 
the effect various assumptions have on the require- 
ments for crude oil and equivalent and the avail- 
ability of indigenous supplies. 


Variability of the various sources of supply was 
treated in Chapter !I, and is presented only in 
summary fashion in this chapter. 


With regard to demand, the concept of price-elasticity 
is discussed and the effects of various price and 
economic growth assumptions on energy demand are 
illustrated. 


Finally, the supply and requirements forecasts for 
total Canada and for ‘‘WOV+250"' are superimposed 
and the implications of the long-term variability are 
discussed, 
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OVERVIEW OF ALTERNATIVE SUPPLY 
SCENARIOS 


In Chapter I] minimum, expected, and maximum 
oroducibility cases were developed for each of the oil 
supply categories which were considered. In esti- 
mating the three cases it was noted that geology, 
technology, government policy, and crude oil price 
were viewed as important determinants of produ- 
cibility. 


Thus the maximum producibility case assumed that 
each of the four factors was favourable in en- 
couraging supply. In particular it was felt that favour- 
able geology and technology would be crucial for 
achievement of this high producibility. Also, how- 
ever, it was recognized that the dollar returns to the 
producers would influence supply. These returns 
would, amongst other things, be a function of the 
assumed market price of crude oil and government 
policies concerning royalties and taxation. 


The oil prices corresponding to the three supply 
cases are the same as those shown in Table VIII-4, 
where price assumptions for energy demand fore- 
casting are Summarized. 


The total variability for all oil supply categories in 
the non-frontier areas is shown in Figure VIII-1. The 
graph shows that crude oil and equivalent supply is 
likely to remain within a narrow range over the next 
8 to 10 years. This is mainly attributable to the 
lead-time required to bring new supplies into produc- 
tion, particularly supplies from the oil sands or 
significant additions from enhanced recovery. 


Most of the potential for the maximum supply case 
is estimated to come from oil sands and from en- 
hanced recovery of already discovered reservoirs. In 
the year 1990, for example, the difference between 
the minimum and maximum cases is some 580 Mb/d. 
Of this total, some 68 percent is from oil sands and 
about 10 percent is from enhanced recovery. 
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OVERVIEW OF ALTERNATIVE DEMAND 
SCENARIOS 


Price-Elasticity of Energy Demand 


To calculate the sensitivity of forecast demand with 
respect to changes in such factors as price, population 
and income, it is necessary to employ a concept of 
elasticity. Thus one may speak of the price elasticity 
of energy demand, the income elasticity of energy 
demand, the population elasticity of energy demand, 
and so forth. The measure of elasticity indicates the 
responsiveness of demand to a change in one of 
the determining factors. For example, price elasticity 
measures the proportionate change in energy demand 
as a result of a change in energy price. While there are 
many different precise definitions of elasticity, con- 
sidered below is one of the simplest which is the own- 
price elasticity of demand. 
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The own-price elasticity of demand is calculated by 
dividing the percentage change in demand for a 
product by the percentage change in its own price. 
For example, if a 10 percent decline in the price of 
natural gas induces a 7 percent rise in demand for 
gas, the own-price elasticity of demand for natural 
gas would be - 0.70. 


For purposes of energy demand forecasting it Is 
essential to differentiate between the long-run and 
the short-run response of demand to changes in 
price. Thus the complete response which takes time 
to work itself out, perhaps over a decade, is referred 
to as the long-run own-price elasticity. The short-run 
elasticity is often defined as the response which 
would take place within one year, although the 
period of response may be specified as desired. 


fas 


It should be noted that the long-run response 
considers a time period long enough for changes in 
energy-using equipment to be made and other re- 
sistances to switching between energy fuels to be 
overcome, whereas the short-run response usually 
assumes that capital equipment remains unchanged. 


The Board has referred to various studies of energy 
demand and some of the results for estimates of 
own-price elasticity are displayed, along with the 
estimates incorporated in the Board’s present demand 
forecasting methodology, in Tables VIII-1 to VIII-3. 


Table VIII-1 


OWN-PRICE ELASTICITIES* OF DEMAND FOR ENERGY 
Residential Sector 


Country/ 
Study Province Sector 
NEBajlO?7)=* Canada Res 
EMR (1975) Canada Res 
Waverman and Fuss (1975) Canada Res 
Berndt and Watkins (1975) Ontario Res-Com 
B.C 
Foothills (1974) Ontario Res-Com 
BC. Res-Com 
Quebec Res-Com 
Watkins (1973) Ontario Res-Com 
Griffin (1974) US Ag Res 
Houthakker, Verleger 
and Sheehan (1973) U.S.A. Res 
U.S. Project 
Independence 
Evaluation Systems Model 
(1976) VEST AGE tres 
Wilson (1971) U.S.A. Res 
Mount, Chapman and 
Tyrrell (1973) U.S.A. Res 
Anderson (1973) WSoAL DaRes 
Lyman (1973) hiSeAnasRes 
Houthakker and Taylor (1970) 
U.S.A. Res 
Fisher and Kaysen (1962) 
WULStA. . «Res 
Data Resources Inc. (1974) U.S Adin Res 
Halvorsen (1973) U.S.A. Res 
TEIGA (1976) Ontario Res 
Hyndman (1975) Canada Res 


*Unless otherwise specified, elasticities shown are longrun elasticities, 
**Based on model estimated at EMR 1975, 


Total Energy Oil Natural Gas Electricity 
= Or32 
=0.32 
-O5865 -0.29 
S fe 
-0.18 -0.88 
SOL iecshalo 
=0.30 
-0.29 
=0.28 
-1.3 
S L 
- 06 -0:52 
iS L 
- .03 -0.44 
S e 5 S S 
-0.13 -0.49 -0.75 -O 72 SOtq 
2) 
s L 
-0.14 -=7.2 
-1.58 eae) = 7.12 
-0.90 
S L 
~0.13 =1.89 
S] L 
0,15 0 
Ons -0.44 -0.44 
=1233 
oO Pal hd 
~0.62*"* =Qo}2 


*** Refers to price-elasticity for the composite group “petroleum and natural gas’’. 


S_ Shortrun Elasticity 
L. Longrun Elasticity 
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Table VI//-2 


OWN-PRICE ELASTICITIES* OF DEMAND FOR ENERGY 
Commercial Sector 


Country / Natural 
Study Province Total Energy Oil Gas Electricity Coal 
NEB (1977)** Canada =0:47 
EMR (1975) Canada -0.47 
Waverman and Fuss (1975) Canada -1.10 =0.72 -0.31 TOASTS 
Atlantic 75 =? -0.31 -2.5/7 
Quebec -0.41 -0.64 -0.19 -4.30 
Ontario -1.51 zOISo dO A ALD f 
Prairies =7 307" Sra O04 =O A0* "8 = 5.10 
BiG, -1.35 -0.21 -0.24 -~3.88 
U.S. Project 
Independence S Ke 
Evaluation Systems Model (1976) USA O14 -0730 
Mount, Chapman and Tyrrell (1973) S L 
U:S.A. =O rS6 
Lyman (1973) UESe. -2.10 
Halvorsen (1973) WE SWAy -0.94 
TEIGA (1976) Ontario -0.80 


*Unless otherwise specified, elasticities shown are longrun elasticities. 


**Based on model estimated at EMR 1975. 
***1961 values 
S_ Shortrun Elasticity 
L  Longrun Elasticity 


There is also a bibliography contained in Appendix P. 
As may be seen from the tables of elasticity, there is 
considerable uncertainty as to the reliability of 
elasticity estimates. Nonetheless, it may be useful in 
judging energy demand forecasts to consider the 
estimates which are contained in these tables. Note 
that some of these estimates apply to Canada, some 
to the Provinces, some to the United States, and some 
to other countries. 


In the residential sector the long-run own-price 
elasticity for total energy incorporated in the Board's 
present methodology is -0.32 which can be seen to 
be somewhat lower (i.e. lower in absolute magnitude 
indicating a lesser responsiveness ) 
Project Independence Evaluation Systems (‘’PIES‘’) 
model where an elasticity of -0.49 for the United 
States is estimated. It can be seen that the estimated 


than the WS. 


long-run elasticity for Canada varies considerably for 
each of the energy products. Separate estimates for 
oil products alone are not available. However, for 
Canada as a whole there are the two estimates in 
Table VIII-1 of -0O.62 and -0.86 for combined 
petroleum and natural gas. It may also be noted that 
the long-run elasticity for electricity has been es- 
timated to be significantly lower than “‘petroleum 
and natural gas’’. 


In the commercial sector the Board forecast presently 
uses equations which indicate an historical long-run 
elasticity of -0.47. The Board’s forecast, however, 
implies a lower elasticity over the forecast period 
because in this sector the forecasting equation Is not 
structured to maintain a constant own-price elasti- 
city. It may be noted that the PIES long-run estimate 
is some -0.30 for the United States. Of interest is the 


ay 


Study 


NEBWT977)"* 

EMR (1975) 

Waverman and 
Fuss (1975) 


Coombs (1969) 
Denny-Pinto (1975) 
Berndt-Watkins (1975) 
Foothills (1974) 


McRae (1976) 
Griffin (1974) 


UES Project 
Independence 
Evaluation Systems 

Model (1976) 

Berndt and Wood (1975) 

Hudson and Jorgensen 
(1974) 

Mount Chapman and 
Tyrrell (1973) 

Anderson (1973) 

Lyman (1973) 

Data Resources Inc. 
(1973) 

Erickson, Spann and 
Ciliano (1973) 

Kennedy (1974) 


Baxter and Rees (1968) 
Fisher and Kaysen (1962) 
TEIGA (1976) 


*Unless otherwise specified, elasticities shown are longrun elasticities. 


Table VIII-3 


OWN-PRICE ELASTICITIES* OF DEMAND FOR ENERGY 
Industrial Sector 


Country/ 


Province Total Energy 


Canada -0.29 
Canada -0.59 
Canada -0.59 
Quebec =O he%s: 
Ontario -0.36 
Prairies -0.31 
ones -0.68 
Canada 

Canada -0.59 
Alberta -0.30 
Quebec 

Ontario 

BC 

Canada -0.45 


U.S.A. 


5 bs 
USA. eS S| 


LE SVAS -0.47 
ESAS -0.50 
U.S.A: 

SAS 

USA: 

hess 

WES Ae 

Nine 


Countries 


eS y/A\. 
Ontario 


** Based on model estimated at EMR 1975. 


S Shortrun Elasticity 
L Longrun Elasticity 
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Oil Natural Gas Electricity Coal 
- 1.04 - 1.84 0.28 -4.28 
-1.27 -0.85 -0.43 -2.49 
-2.08 -0.74 -0.34 -5.51 
ell AS) -1.19 =O727, -6.96 
-1.44 =2:13 -0.71 -4.17 
-0.87 
~0.54 - 1.08 -0.48 
S s 
=04 =0:51 
S S S S 
=10) 6 =O5390 -0.47 0.56 
-0.36 -0.49 -0.31 -.08 
S L 
AS baa eg AS 7. 
=1,94 
-1.40 
-0.79 
-0.65 2253 - 1.02 
S ls 
=O:39.-0./76 
Stroud 
-1.25 
S 2 
-0.21 -0.34 


Waverman and Fuss estimate for Canada for each of 
the energy products. It can be seen that the elasticity 
for oil products is estimated to be substantially higher 
than that for natural gas which is in turn estimated to 
be substantially higher than that for electricity. In 
contrast, however, the 1976 estimate of the Ministry 
of Treasury, Economics and_ Intergovernmental 
Affairs (““TEIGA”’) for Ontario for electricity in the 
commercial sector is -0.80. 


In the industrial sector the present Board forecast 
incorporates a long-run own-price elasticity of some 
-0.29 for total energy demand. This estimate is based 
principally on the Board’s judgement of demand 
response in the industrial sector and it is lower than 
the estimates made in the previous studies reported in 
Table VIII-3 for Canada, but is close to the PIES 
estimate of -0.31. 


Scenarios developed by the Board to examine pos- 
sible variability in energy demand in Canada over the 
forecast period are described below. Energy demand 
estimates for each of six scenarios are discussed. Total 
primary energy demand and WOV requirements for 
crude oil and equivalent feedstocks are compared 
between scenarios. In these scenarios the size of the 
change in demand arising from a change in the 
assumed energy price depends on the own-price 
elasticities incorporated in the Board forecasting 
methodology. 


Assumptions for Alternative Demand Scenarios 


In considering possible energy demands the Board has 
prepared six scenarios of future energy demand and 
one ‘‘Export Formula Case’’ for the period 1976 to 
1995. These scenarios combined two assumptions of 
economic growth and four price assumptions, as 
summarized in Table VIII-4. 


As noted in Chapter I|1, Scenario | is considered by 
the Board to be the expected or most likely case and 
is referred to elsewhere in this report as simply, the 
Board's forecast. Scenario | is, however, only one 
scenario in a range of possibilities. Hence, it is useful 
to consider the breadth of this possible range and the 
relationship of the spread to the most important 
influencing factors. 


Scenarios-! to Ill employ an assumption of medium 
economic growth. The high economic growth 
assumption employed in Scenarios IV to VI is the 
same as the medium growth for the period up to 
1980, but thereafter it follows economic growth 
conditions similar to those of the historical period 
1960 to 1974. Table III-3 of Chapter III contains a 
summary of the major assumptions for the medium 
economic growth case, and the corresponding growth 
rates over the 1960 to 1974 period. 


Table VI/1-4 
BASIC ASSUMPTIONS FOR NEB ENERGY DEMAND SCENARIOS 


International Crude Oil Prices 


Scenario Economic Growth 
| Medium Medium: 
| | Medium Low: 
II Medium High: 
IV High Medium: 
V High Low: 
VI High High: 
Export 
Formula Case Medium 


Constant in Real Terms at 1975 Level 

Constant in Nominal Terms after 1975 

Rising in Real Terms at 5 percent per annum after 1975 
Constant in Real Terms at 1975 Level 

Constant in Nominal Terms after 1975 

Rising in Real Terms at 5 percent per annum after 1975 


Constant in Real Terms at 1972 Level. 
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With regard to the energy price assumptions, for all 
scenarios it is assumed that the domestic price of 
crude oil approaches the world price of crude in 
1980, the Toronto city-gate price of natural gas 
increases to the Btu equivalent refinery gate price of 
crude oil in 1980, and electricity prices increase In 
real terms to 1980, remaining constant (in real terms) 
thereafter. 


In Scenario | it is assumed that the world price of 
crude oil will remain constant in real terms at the 
1975 level. Scenario I] assumes that the world price 
of crude oil will remain constant in nominal terms, 
and hence the domestic crude oil price in real terms 
declines by approximately 5 percent per year after 
1980. In Scenario II! the world price of crude oil is 
assumed to increase in real terms by 5 percent per 
year after 1975. 


Scenarios |V, V and VI are based on the same price 
assumptions as Scenarios |, Il and III respectively. 


It would be expected that market shares would 
change under the different price and growth assump- 
tions of the six scenarios. However in this analysis 
market shares in each of the scenarios are kept the 
same as estimated for Scenario |. As a result, it is 
expected that oil demand may be underestimated to 
some extent in Scenario || (and Scenario V) but 


overestimated in Scenario Ill (and Scenario VI), 
yielding a range in oil demand which is somewhat 
narrower than might otherwise be the case. In the 
shorter term up to 1985, however, this factor is not 
expected to have a significant effect on the forecast 
oil demand. 


As explained in Chapter II| the Export Formula Case 
was developed for purposes of the oil export formula 
and it is not considered further in the present 
comparisons. 


Results; Total Primary Energy Demand with Altern- 
ative Scenarios 


Figure VIII-2 depicts the range in total primary 
energy demand over the forecast period 1976 to 
1995, occurring as a result of the economic growth 
and price assumptions underlying the six scenarios 
considered. 


Table VIII-5 summarizes projected Canadian total 
primary energy demands in 1985 and 1995 for the 
various scenarios considered. 


The results for Scenario |, Il and Ill where price 
varies but not economic growth, indicate a variation 
in total primary energy demand of 1.8 quads in 1985 
and 4.4 quads in 1995. As expected, the lowest price 


Table VIII-5 


PRIMARY ENERGY DEMAND IN CANADA 
NEB Scenarios 
(quads) 


Medium Economic Growth 1985 
1995 
High Economic Growth 1985 
1995 
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Medium Price Low Price High Price 
Scenario | Scenario || Scenario || 
11-0 12:2 10.4 
14.3 16.8 124 
Scenario IV Scenario V Scenario V| 
e3 is 1Q:7 
16.6 18.8 14.4 


QUADRILLIONS OF BTU'S PER YEAR 


Figure VIII-2. PRIMARY ENERGY DEMAND 
Range of NEB Scenarios 


case, Scenario Il, yields the highest level of total 
orimary energy demand, while the highest price case, 
Scenario III gives the lowest level. These scenarios 
result in significantly different average annual 
rates of growth in primary energy demand, with 
Scenario || averaging 3.7 percent per year over the 
forecast period and Scenario II! averaging only 2.1 
percent per year. 


A comparison of Scenario IV primary energy demand 
to that of Scenario | yields information on the 
sensitivity of primary energy demand to changes in 
assumed levels of economic activity. By 1985, total 
primary energy demand in Scenario IV has not 
changed significantly from Scenario | levels. However, 
the higher economic growth assumptions of Scenario 
IV have a pronounced impact on primary energy 
demand over the longer term. In 1995, for example, 


YEARS 


total primary energy demand is estimated to be 16.6 
quads in Scenario !V, versus 14.3 quads for Scenario 
|, a difference of 16.1 percent. 


In 1995 the possible variation in primary energy 
demand is from a low of 12.4 quads in Scenario II! to 
18.8 quads in Scenario V, a difference of 6.4 quads. 
Average demand growth is substantially higher in 
Scenario V, averaging 4.5 percent per year over the 
forecast period, compared to only 2.1 percent for 
Scenario III. 


Results; Crude Feedstock Requirements With Altern- 
ative Scenarios 


Moving now from total Canadian primary energy 
demand to that for refined petroleum products and 
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WOV requirements for crude oil and equivalent, 
Table VIII-6 shows the WOV refined petroleum 
product demand for each scenario. 


To convert the refined product demand to crude oil 
and equivalent requirements estimates, the assumed 
levels of product imports, exports and transfers, and 
deliveries to refineries of gas plant butanes shown in 
Appendix L, were applied without change in all cases. 
Also refinery losses were adjusted to account for the 
varying product demand levels. 


Table VII1-6 


REFINED PETROLEUM PRODUCT DEMAND WOV 
NEB Scenarios 


(Mb/d) 

Scenario 1976 ro77 1978 1979 1980 1965 1990 1995 
| US), | 949.5 991.8" 1020:3" 1056:4° 1145.7 — 1234.0 oe 

|| 904.0 963.6 1003.7 10532 1112.3 1354.3° 16044 182051 

III eeleyil lsishs 075,90 100073" = 1025.9) 10716 Sal iS Gra 

IV 399) 1 949.5 991.8 1020.8 10564 1160.5 1326.6  l5Gy7e/ 

V 904.0 963.69 100379 105377" (1123) 1353: 7) 1040 2S 1OGar 

VI 896.1 938.9 975.9" WO00'S 4025.9" 1063.2" AN00.3" AzoGS 


Canadian refinery requirements for indigenous feed- 
stocks corresponding to these scenarios were obtained 
by converting the WOV refined petroleum product 
demand to requirements for crude oil and equivalent 
and then adding an EOV requirement of 250 Mb/d. 


Table VIII-7 presents the estimated requirements for 
indigenous crude oil and equivalent for the six 
scenarios considered. 


Table VII1-7 
REQUIREMENTS FOR INDIGENOUS CRUDE OIL AND EQUIVALENT 


NEB Scenarios 


(Mb/d) 

Scenario 1976 SMT 1978 pO7Q 1980 1985 1990 1995 
| The 1231 1341 1378 1A23a7Gy 1490 7535 1655 

|| 1140 1246 1354 1411 1482 1709 1914 2141 

a lao 1220 1324 1356 13911 1412 1400 1456 
IV IDSs 1231 1341 1378 1423 1506 1623 1874 

V 1140 1246 1354 1411 1482 1709 1961 2295 

VI 1 ke2 1220 1324 1356 1391 1424 1453 1584 
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Figure VIII-3 depicts the range of the projected 
requirements for indigenous crude oil and equivalent 
resulting from the six demand scenarios considered. 
Scenario Ill, the lowest demand case, yields an 
indigenous crude oil and equivalent requirement with 
an average annual rate of growth of 1.3 percent. 
Scenario V, the highest demand case, results in an 
average annual growth of 3.8 percent per year. 


SUPPLY DEMAND BALANCES WITH ALTERNA- 
TIVE SCENARIOS AND THEIR IMPLICATIONS 


The alternative supply and requirements scenarios for 
indigenous crude oil and equivalent discussed in the 
previous sections are superimposed in Figure VII|-4. 
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Figure VII/I-3. 
Range of NEB Scenarios 
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The supply and requirements curves are for total 
crude oil and equivalent; no distinction is made for 
the various grades of crude. The requirements curves 
include an EOV requirement of 250 Mb/d. This level 
was attained at the end of 1976 and the Board 
assumes that, on average, the same volumes will 
continue to move to Montreal, in accordance with 
stated government policy. The effect on supply of 
carry-forward reserves due to shut-in capacity, which 
is estimated to be less than one year, is not included 
in this presentation. 


From Figure VIII-4 it can be seen that variation in 
the estimates of supply and requirements between the 
low and high cases does not significantly change the 
estimated time at which the producibility of indig- 
enous crude oil and equivalent will no longer be 
sufficient to meet WOV requirements plus 250 Mb/d 
for Montreal. This will almost certainly occur 
between 1981 and 1983. 
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The expected case shows that indigenous oil supply 
will fall short of requirements by approximately 450 
Mb/d in 1985, and this shortfall will increase to 
around 600 Mb/d in the period 1990 to 1995. 


Even in the event that the low requirements and high 
supply scenarios proved to be true, indigenous oll 
supply is projected to fall short of requirements by 
approximately 250 Mb/d in 1985 although the 
shortfall decreases slowly thereafter. Such a coinci- 
dence of supply and requirements presumes the 
Board’s most optimistic view of supply and is based 
on the assumption of a continuously rising real oil 
orice. 


The worst situation considered, the high require- 
ments-low supply case, shows that indigenous supply 
falls short of requirements by about 800 Mb/d in 


3000 


2500 


2000 


1500 


THOUSANDS OF BARRELS PER DAY 


500 


76 78 80 82 84 


Figure VII3-4. 
Range of NEB Scenarios 
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1985, and by as much as 1800 Mb/d by 1995. In this 
case the shortfall expressed as a percentage of 
requirements would be around 47 percent in 1985 
and about 78 percent in 1995. In appraising such a 
case it should be noted that the low oil price 
assumption implies that world oil supplies would be 
abundantly available for import to Canada. 


In summary, in any combination of the various 
scenarios considered, imported crude oil will be 
required commencing in the early 1980's in the 
markets now served by indigenous crude. Initially it 
may be presumed that additional imported crude will 
be taken into Montreal. Later it seems likely that 
WOV refineries will need imported oil. Conceivably, 
the feedstock requirements of refineries in Ontario 
and Western Canada could both be met by foreign 
crude. It appears that Canadians must begin to face 
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up to the prospect of supplying imported crude oil to 
refineries that have for a quarter of a century used 
only indigenous feedstocks. 


Turning to the crude supply requirements outlook for 
Canada, as a whole, Figure VII1-5 shows that, for the 
expected case, production of indigenous crude oil and 
equivalent will fall short of requirements in Canada 
by approximately 1150 Mb/d in 1985, increasing to 
1300 Mb/d in the period 1990-1995. These shortfalls, 
which will have to be covered by imports of foreign 
oil, represent 52 percent of total requirements in 
1985 and 55 percent for the period 1990-1995. 


In the high supply-low requirements case, the short- 
fall is projected to be 900 Mb/d in 1985 decreasing to 
850 Mb/d by 1995. 


In the low supply-high requirements case, imports in 
1985 would be 1600 Mb/d, or 62 percent of total 
requirements, increasing to over 3000 Mb/d, or 83 
percent of total requirements by 1995. 
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Figure VIII-5. 
Range of NEB Scenarios 
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NOTICE OF HEARING 


TAKE NOTICE THAT The National Energy Board has varied 
the times at which the Board will hold its Public Hearing into 
the potential producibility of Canadian oil, the domestic 
demand for oil and for indigenous feedstocks, the effects of 
conservation on Canadian consumption and the surplus of 
Canadian oil and the need to change the system of licensing 
crude oil and products exports. By Order No. AO-1-OHR-1-76, 
the Public Hearing will be held at the following places and 
times: 


Calgary 


The Bonavista Room of the Calgary Inn, 320-4th Ave. S.W., 
Calgary, Alberta on the 19th day of October 1976 at 9:30 
a.m. local time. 


Ottawa 


The National Energy Board Hearing Room, 473 Albert Street, 
Ottawa, Ontario on the 26th day of October 1976 at 9:30 
a.m. local time. 


DATED at the City of Ottawa, in the Province of Ontario, this 


27th day of May, 1976. 


NATIONAL ENERGY BOARD 


“Brian H. Whittle’ 


Brian H. Whittle, 
Acting Secretary 
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NOTICE OF HEARING 


TAKE NOTICE THAT The National Energy Board's Public 
Hearing into the potential producibility of Canadian oil, the 
domestic demand for oil and for indigenous feedstocks, the 
effects of conservation on Canadian consumption and the 
surplus of Canadian oil and the need to change the system of 
licensing crude oil and products exports, convened by Order 
No. OHR-1-76 will be held at the following places and times: 


Calgary 


The Bonavista Room of the Calgary Inn, 320-4th Ave. S.W., 
Calgary, Alberta on the 5th day of October 1976 at 9.30 a.m. 
local time. 


Ottawa 


The National Energy Board Hearing Room, 473 Albert Street, 
Ottawa, Ontario on the 12th day of October 1976 at 9.30 a.m. 
local time. 


Interested parties may obtain a copy of the Hearing Order and 
an Outline for Submissions by writing to the Secretary of the 
Board at the Trebla Building, 473 Albert Street, Ottawa, 
Ontario, K1A OE5 or by telephoning 613-992-5506. 


DATED at the City of Ottawa, in the Province of Ontario, this 
19th day of February, 1976. 


NATIONAL ENERGY BOARD 


“Brian H. Whittle” 


Brian H. Whittle, 
Acting Secretary 
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OUTLINE FOR SUBMISSIONS 


Submittors are encouraged to use the following outline in the 
preparation of material for submission to the 1976 hearing 
into the matter of the producibility of Canadian oil, the 
domestic demand for feedstocks, the effects of conservation 
on Canadian consumption, the surplus of Canadian oil and the 
need to change the licensing system of crude oil exports. The 
supply and demand categories outlined are again based on the 
principles and procedures suggested at the Board’s 1974 
hearing in the matter of the exportation of oil which also 
formed the basis for the 1975 hearing on Canadian oil supply 
and requirements. 


For further information on Supply, questions should be 
directed to K. Vollman, Research Division, Engineering 
Branch, National Energy Board. The telephone number is 
(613) 996-2344. 


Requests for additional information relating to Demand 
should be directed to B. Wells, Oil Policy Branch (613) 
996-1904 or, A. Siminowski, Economics Branch (613) 
996-6049, National Energy Board. 

1. SUPPLY 


Forecasts with respect to supply should present estimates of 
the average annual ability to produce Canadian crude oil and 
equivalent, unrestricted by demand, by province or territory 
for the period 1976-1995 for each of the following categories: 


(i) conventional crude oil from 
(a) established reserves at 1 January, 1976 
(b) reserves additions to existing reservoirs 


(c) new discoveries in existing producing regions; 


(ii) pentanes plus from 
(a) established reserves at 1 January, 1976 
(b) reserves additions to existing reservoirs 


(c) new discoveries in existing producing regions; 


(iii) oil recoverable from oil sands by 
(a) surface mining 


(b) in situ techniques; and 


(iv) frontier crude oil and equivalent. 
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Submissions should outline the technique used to forecast 
each supply category and all major assumptions should be 
stated. Grouping of categories is discouraged since it makes 
comparison of forecasts difficult. 


In the case of i (a) above the Board suggests that a pool by 
pool forecasting technique be used by those submittors who 
have access to the requisite data base. In order to assist the 
Board in assessing the supply-demand balance for various types 
of crude, it is suggested that submittors present sub-totals by 
oil grade using the following sub-categories: 


— light and medium crude 
— Lloydminster type crude 
— other heavy crude 


It is the Board’s intention to differentiate between these 
sub-categories by using pipeline batches based on the list of 
pipeline systems and producing pools attached as Appendix 1. 
The sub-categories are defined as follows: 


Lloydminster crude is crude normally transported by the 
Husky Pipeline Ltd. — Lloydminster Area in Alberta 
(Wainwright crude excluded) and crude normally trans- 
ported by the Husky Pipeline Ltd. and Murphy Oil 
Company Ltd. in Saskatchewan. Heavy crude oil prod- 
uced from the Cold Lake oil sands deposit and used as a 
refinery feedstock without being processed in an up- 
grading facility is also included in this sub-category. 


Other Heavy crude is Wainwright crude and crude oil or 
heavy crude batches normally transported by one of the 
following pipeline systems: 

Bow River Pipe Lines Ltd. — Heavy batch (Alberta) 


BPOG Operations Ltd. (Alberta) 
Heavy crude shipped in trucks and 

tankcars (Alberta) 
Bow River Pipe Lines Ltd. (Saskatchewan) 
South Saskatchewan Pipe Line 

Company (Saskatchewan) 
Westspur Pipe Line Company — Midale 

medium (Saskatchewan) 


Light and Medium crude is all conventional crude production 
not defined above. 


The Board intends to publish an oil producibility forecast by 
grade of oil based on a forecast by feeder pipeline system 
similar to the forecast published in Appendix D of the 1975 
Oil Supply and Requirements report. This forecast will be 


based on evidence received at this hearing, including evidence 
on individual pools. A list of pools which the Board intends to 
study is attached as Appendix 1. The Board expects that 
companies which are operators or major participants in any of 
the pools listed in Appendix 1 will submit a producibility 
forecast for these pools. While this list is intended to serve as a 
guideline, submittors may wish to provide data on alternate or 
additional pools where they feel this would improve the 
accuracy of the forecast. 


The Board requests that all pool producibility data be 
submitted in the format illustrated in Appendix 2. However, it 
is not the Board’s intention to limit data to those requested in 
Appendix 2. Submittors are encouraged to submit any 
additional data, such as decline curve analyses, economic 
limits, etc., which they feel are pertinent to the matter of 
determining supply. 


The following guidance is offered to assist submittors in 
completing Appendix 2. 


Section A 


Normally, field pools will be identified by completing the 
spaces marked ‘“‘FIELD’’ and ‘‘POOL”’. The space “UNIT” will 
be left blank except for 


(i) cases listed in Appendix 1 where a unit, voluntary unit, or 
non-unit grouping of wells is to be studied; and 


(ii) cases in which the submittor may wish to provide a single 
producibility forecast for a pool, but may wish to provide 
reservoir data (eg. recovery factors) on a unit basis. In 
these cases the submittor would use as many forms as 
required for the reservoir data, with only the first form in 
the series containing a pool producibility forecast. 


Section B 


In cases where the submittor has adopted ‘‘proven’’ and 
“probable’’ reserves definitions, the producibility forecast 
should be in respect of proven reserves. Future producibility 
should include production expected in respect of development 
programs which are contemplated with a high degree of 
certainty. Producibility is defined as the estimated average 
annual ability to produce, unrestricted by demand but 
restricted by reservoir performance, well density and well 
capacity, oil sands mining capacity and field processing 
capacity, that could be achieved on 90 days’ notice. 
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Section C 


Reservoir data should also relate to established or proven 
reserves. The Board is requesting these data to form a basis for 
comparing different producibility forecasts. 


Section D 


Information provided in Section D will assist the Board in 
assessing the potential for reserves additions from existing 
pools through infill drilling or improved recovery. Projected 
reserves additions should be based on the submittor’s view of 
what will be technologically feasible under present and 
anticipated economic conditions. Submittors are encouraged 
to elaborate and the limited space under Section D is not 
intended to restrict or discourage such elaborations. 


With respect to i(b) and i(c), (page 2, reserves additions and 
new discoveries) it is the intention of the Board to use this 
information to prepare a producibility forecast from reserves 
additions for each of the crude oil sub-categories: Lloyd- 
minster type crude, Other Heavy crude, Light and Medium 
type crude. Section D of Appendix 2 could be helpful in this 
regard but is not sufficient. Submittors with a special interest 
in one or more of the sub-categories are therefore requested to 
submit a reserves additions schedule for one or more of the 
crude oil sub-categories. Submittors that do not wish to 
submit a reserves additions schedule by sub-category are 
encouraged nevertheless to submit a total reserves additions 
forecast. 


With respect to ii(a) (page 2, pentanes plus supply from 
established reserves) the Board suggests that a forecasting 
technique based on individual gas processing plants be used by 
those submittors who have access to the requisite data. 


The Board intends to base its forecast of pentanes plus supply 
on the evidence received including evidence on individual gas 
processing plants. A list of plants which the Board intends to 
review in detail is attached as Appendix 3. 


The Board expects that companies which are operators of or 
major participants in any of these plants will submit a 
production forecast. This list is intended as a guide and 
submittors may wish to provide data on plants not listed in 
Appendix 3. 


The Board requests that all plant production data be sub- 
mitted in a format illustrated in Appendix 4. In order to 
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clarify some of the assumptions inherent in a production 
forecast for pentanes plus the Board would appreciate receiv- 
ing supporting data such as: product yields as a function of 
pool reservoir pressure, anticipated production rates and 
product yields in cycling schemes. Operators of a plant 
producing NGL mix should provide a forecast of NGL mix 
production accompanied by a percentage breakdown by 
component of total mix. 


ll. DEMAND 


The forecast of refinery feedstock requirements to satisfy 
Canadian demand for petroleum products should be based on 
projections of total market sales of refined petroleum 
products, taking into account the total energy outlook and 
interfuel competition. Although the Board does not intend to 
conduct an in-depth study of the supply/demand of other 
energy forms for the purposes of this hearing, submittors are 
requested to provide sufficient information on the assump- 
tions regarding utilization of the other energy forms so that 
comparative evaluations of the submitted oil forecasts can be 


made. 


The forecasts of total market sales of refined petroleum 
products must be adjusted for industry use and loss, exports 
and imports. Regional forecasts must also be adjusted for 
product transfers. The separate contribution of butanes of gas 
plant origin to oil product supply has also to be distinguished, 
together with the proportion of foreign origin oil in total 
refinery runs. 


All forecasts should be expressed in thousands of barrels per 
day and should be accompanied by actual data for one year or 
more. All major assumptions should be clearly described, 
especially those regarding relative prices and the competitive 
situation of oil and other energy forms in various markets. 
Submittors should provide a quantitative reconciliation of the 
respective forecasts of product sales and feedstock requir- 
ements in the format illustrated in Appendix 5. 


Product Sales 


The suggested level of detail for estimates of total market 

product sales is as follows: Forecast Period — Demand for 
years 1976, 1977, 1978, 1979, 1980, 
1985, 1990, 1995. 
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Geographic Areas 

Atlantic 

Quebec 

Ontario 

Manitoba 

Saskatchewan 

Alberta 

British Columbia 

Yukon and Northwest Territories 
Total Canada 


Ottawa Valley (these estimates should also be included in the 
total Ontario forecast) 


East of the Ottawa Valley line 


West of the Ottawa Valley line. 


Product Categories 
Motor Gasolines 


Light Fuel Oil, Kerosene, 


Stove Oil As described in Sta- 
Diesel Fuel Oil tistics Canada, 
Heavy Fuel Oil Publication 45-208 


\ 


Feedstock 
petrochemical processing that are manufactured in oil 


Petrochemical — those products intended for 


refining operations (including gases and petrochemical 
naphtha). 
Other products 


Total products 


Feedstock Requirements 
The suggested level of detail for demand estimates of crude oil 


and equivalent is as follows: 


— Demand for years 1976, 1977, 1978, 
1979, 1980, 1985, 1990, 1995. 


Forecast Period 


Geographic Areas — East of the Ottawa Valley line 
(including Montreal requirements for 
domestic feedstocks) 


West of the Ottawa Valley line 


Total Canada 


Feedstock origin — Canadian — Lloydminster type 
and type (including Cold Lake 
production) 
— Other Heavy 
— Pentanes Plus 
segregated 
— Synthetic 
— Other light & Medium 
Foreign 


To assist in the preparation of a supply demand balance for 
various types of crude, submittors providing estimates on 
Canadian feedstock requirements are requested to estimate the 
industry requirement West of the Ottawa Valley line plus 
Montreal requirements for Lloydminster type (including Cold 
Lake production), Other Heavy crudes, segregated pentanes 
plus, synthetic crude and other light and medium crudes. 


The “Other Heavy crudes’’ category is consistent with that 
shown on the supply section on page 3 and includes the 
following streams: 


Bow River Pipe Line Ltd: Heavy Alberta 
Wainwright 

Chauvin 

Fosterton — Dollard 

Smiley — Coleville Blend 


Midale — Weyburn 


Conservation 


Submittors are requested to provide opinions and, if possible, 
estimates to assist the Board in identifying and quantifying 
reductions in Canadian oil demand resulting from conservation 
measures. ‘Conservation measures’ embrace: 
— those programs designed specifically to reduce petro- 
leum demand, 


— those policies, whether general or specific, which may 
have a bearing on the consumption, conservation and 
price of any or all energy forms, and which may have a 
direct or indirect impact on petroleum demand. 
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lil. OPERATION OF EXPORT LICENSING SYSTEMS 


Submittors are requested to provide opinions to assist the 
Board in identifying any changes considered desirable in 
respect of the system for licensing crude oil and product 
exports. 
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Il. TRANS-PRAIRIE PIPELINES LTD., - BEATTON RIVER - 


NATIONAL ENERGY BOARD 
LIST OF POOLS AND POOL GROUPINGS 


FOR CRUDE OIL PRODUCIBILITY FORECAST 


NORTHWEST TERRITORIES 


FIELD POOL UNIT 


NORMAN WELLS 


Norman Wells All ae 


BRITISH COLUMBIA 


FIELD POOL UNIT 


BLUEBERRY-TAYLOR PIPELINES 


Aitken Creek Gething _ 
Blueberry Debolt — 
Inga Inga = 
Other — — 


TAYLOR 


Beatton River Halfway - 


Beatton River West Bluesky-Gething — 
Crush Halfway — 
Currant Halfway — 
Milligan Creek Halfway _ 
Peejay Halfway - 
Weasel Halfway — 
Wildmint Halfway _ 
Other = - 


. TRANS-PRAIRIE PIPELINES LTD., - BOUNDARY 
LAKE - TAYLOR 


Boundary Lake Unit 


No. 1 Boundary Lake — 
Boundary Lake Unit 
No, 2 Boundary Lake = 
Other = = 
ALBERTA 
FIELD POOL UNIT 


. BOW RIVER PIPE LINES LTD., LIGHT AND MEDIUM 


Provost Viking CAK _ 
Other - — 
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Li. BOW RIVER PIPE LINES LID] HEAVY 


Bantry Mannville A — 
Countess Upper Mannville D a 
Countess Upper Mannville H =~ 
Grand Forks Lower Mannville D _ 
Hays Lower Mannville A ~ 
Lathom Upper Mannville A — 
Taber Mannville D = 
Taber South Mannville B = 
Other - = 


Ill. BPOG OPERATIONS LTD. 


Chauvin Mannville A = 
Chauvin South Sparky A&B = 
Chauvin South Sparky H — 


Chauvin South Lloydminster D — 
Other — 


IV. CANADIAN INDUSTRIAL GAS AND OIL LTD. 


Joarcam Viking = 


V. CREMONA PIPELINE 


Crossfield Cardium A — 
Harmattan East Rundle — 
Harmattan Elkton Rundle C — 


Other = 25 


ViSFEDERATED-PIPE LINESIETD: 


Carson Creek North Beaverhill Lake A — 
Carson Creek North Beaverhill Lake B — 


Judy Creek Beaverhill Lake A oH 
Judy Creek Beaverhill Lake B a 
Swan Hills Beaverhill Lake A&B — 
Swan Hills Beaverhill Lake C = 
Swan HillsSouth = Beaverhill Lake A&B = 
Virginia Hills Beaverhill Lake es 
Other = = 


Vil. GIBSON PETROLEUM COMPANY LIMITED 


Bellshill Lake 
Thompson Lake 


Blairmore — 
Blairmore = 
WAIN, GONE /NEBIERMVAN PIPE TLINNE 


D-2A — 
D-3A == 


Clive 
Clive 
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ALBERTA (Continued) XIV, MURPHY MILK RIVER PIPE LINE 
FIELD POOL UNIT Coutts Total = 
Manyberries Total - 
Drumheller D-2B = Red Coulee Total = 
Duhamel D-2A _ Other a = 
Duhamel D-3B — 
Erskine D-3 = XV) PEACE RIVER OIL PIPELINE CO. LTD. 
Fenn Big Valley D-2A _ ; : 
isiecene Giaiconied a Goose River Seyi) LakeA — 
dette D-2 di Kaybob eal LakeA — 
Semler D-2A f. Sennetele South tee — 
See D-3A x ee Gilwood A — 
West Drumheller D-2A = UATE: ee - 
Gites 3g Y Snipe Lake Beaverhill Lake = 
Sturgeon Lake D-3 = 
IX. HUSKY PIPELINE LTD. - LLOYDMINSTER AREA SHU SCR 
South D-3 _ 
Lloydminster Spky C and GPA — Utikuma mE Cand A af 
Lloydminster Spky and GP C = Other a chs 
Viking Kinsella Wainwright B _ 
Wainwright Wainwright = XVI PEMBINA PIPE LINE EID. 
eet a * Pembina Cardium oA 
Pembina Keystone Belly 
X. THE IMPERIAL PIPE LINE COMPANY, LIMITED - River B _ 
eto Willesden Green Cardium A = 
Acheson D-3A = Other os = 
Golden Spike D-3A — 
Other - rae, 
XVII. RAINBOW PIPE LINE COMPANY, LTD. 
Mie THe IMPERIAL PIPE CINE COMPANY, LIMITED - Mitsue Gilwood A = 
EXCELSIOR Nipisi Gilwood A — 
Excelsior D-2 = ee <aee i 
Fairydell-Bon Rainbow KRB sy 
Bie ord D-3A = Rainbow SRE = 
Other an A Rainbow KR AA — 


Rainbow South KRA — 
Rainbow South KRB -- 
Rainbow South hue 


Xl. THE IMPERIAL PIPE LINE COMPANY, LIMITED - 


LEDUC 
Virgo Total = 
Leduc-Woodbend D-3A = Other e = 
Other _ — 
XII, THE IMPERIAL PIPE LINE COMPANY, LIMITED - ON EGRINGECANO Tipe dt NigGOMCAN CME 
REDWATER Ferrier Cardium E = 
Barwaten D-3 as Gilby Jurassic B = 
Gilby Viking A — 
Innisfail D-3 = 
Joffre D-2 a 
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Medicine R iver Glauconitic A - Epping Southwest Sparky Sand Vol. Unit No. 1 
Medicine River Jurassic A — Furness Sparky Sand — 
Medicine River Jurassic D = Golden Lake North Waseca & Sparky 
Sundre Rundle A = ‘Sand Vol. Unit 
Willesden Green Cardium A — Golden Lake North Waseca Sand Non-Unit 
Other — — Golden LakeSouth Sparky Sand = 
Golden LakeSouth Waseca Sand = 
XIX, TEXACO EXPLORATION CANADA LTD. Gully Lake Waseca Sand Vol. Unit No. 1 
; Gully Lake Waseca Sand Non-Unit 
BoM? ets i Lashburn Waseca Sand Vol. Unit 
Shee rie iF Lone Rock Sparky Sand — 
Westerose D-3 — 
; Other — ~ 
Wizard Lake D-3A — 
Other — — 


ll, BOW RIVER PIPE LINES ETD. 
XX. TRANS-PRAIRIE PIPELINES LTD.: BOUNDARY 


A CESOU EM Coleville Bakken Sand a 
Dodsland Viking Sand Gleneath Unit 
Boundary Lake Dodsland Viking Sand Eagle Lake Viking 
South Triassic E — Vela 
obs = a North Hoosier Bakken Sand North Hoosier - 
Bakken Sand 
XX1, TWINING PIPELINE DIVISION Vol. Unit 
TAR Pi RRACRR TENN A - North Hoosier Basal Blairmore North sees: 
Twining North Rundle Bs au sand Blalrmote 
Vol. Unit 
Smiley Dewar Viking = 
ah ios Ve SUI EY Pe ede Other a ani 
Turner Valley Rundle = 


XXII]. TRUCK AND TANK CAR SOUTH SASKATCHEWAN PIPE LINE COMPANY 


Gaara Ton ze Battrum Roseray Sand Battrum Unit 
Other Heavy — — om 
tneand Wecun ‘Total i Cantuar Cantuar Sand Cantuar Unit 
Dollard Upper Shaunavon — Dollard Unit 
Fosterton Roseray Sand Fosterton Main 
SASK ATCHEWAN (Continued) Unit 
FIELD POOL UNIT Gull Lake North Upper Shaunavon Gull Lake Unit 
Instow Upper Shaunavon — Instow Unit 
Main Success Roseray Sand Success Main 
l. HUSKY PIPELINE LTD. AND MURPHY OIL COMPANY Unie 
rice North Premier Roseray Sand North Premier 
Aberfeldy Sparky Sand Aberfeldy Unit No, 3 
South Aberfeldy Sparky Sand South Aberfeldy Rapdan Upper Shaunavon — Rapdan Unit 
Vol. South Success Roseray Sand Success Unit 
Dulwich Sparky Sand — Suffield Upper Shaunavon Unit No, 2 
Epping Sparky & GP Sand Non-Unit Verlo Roseray Sand Unit 
Epping South Sparky & GP Sand Unit No. 1 Other — _ 
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IV. WESTSPUR PIPE LINE COMPANY - 


Benson 
Flat Lake 
Innes 
Lost Horse Hill 
Midale 
Midale 
Sherwood 
Viewfield 
Weyburn 
Weyburn 
Other 


EWAN LIGHT 


Alida East 
Carnduff 
Elmore 
Ingoldsby 
Kenosee 
Parkman 


Oueensdale East 
Rosebank 
Steelman 
Steelman 
Steelman 
Steelman 
Willmar 
Workman 

Other 


FIELD 


Midale 
Ratcliffe 
Frobisher 
Frobisher-A lida 
Central Midale 
Central Midale 
Frobisher 
Frobisher 
Midale 

Midale 


Alida 

Midale 

Frobisher 

Frobisher-Alida 

Tilston 

Tilston-Souris 
Valley 

Frobisher-A lida 

Frobisher-Alida 

Midale 

Midale 

Midale 

Midale 

Frobisher-Alida 

Frobisher 


MANITOBA 
POOL 


TRANS-PRAIRIE PIPELINES LTD. 


Daly 

Routledge 

N. Virden Scallion 
V irden-Roselea 
Other 


Mississippian 
Mississippian 
Mississippian 
Mississippian 


MIDALE MEDIUM 


FIELD 


|, ONTARIO 


Unit Ontario 
VolmUimit Nor 1 

Vol. Unit No. 1 

Unit 

Non-Unit 


Unit 
Non-Unit 


. WESTSPUR PIPE LINE COMPANY - S.E. SASKAT CH- 


Unit 

East Unit 
Vol. Unit 
Vol. Unit 


Non-Unit 
Vol. Unit No, 1 
Unit 1A 


Unit UI 


Unit 1V 

Unit VI 
Non-Unit 

Vol. Unit No. 1 


UNIT 
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ONTARIO 


POOL UNIT 


All — 
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A. NATIONAL ENERGY BOARD FIELD 
CRUDE OIL PRODUCIBILITY FORECAST 


POOL INIT: 
SUBMITTOR DAs 
B. PRODUCIBILITY FORECAST C. OIL RESERVOIR DATA 
From FOr 
Established Reserves at 1-1-76 Established Reserves at 1-1-76 
YEAR BARRELS PER DAY 
FOTCD EAD | YM cen ote eee Ayea,acres’- 9 - i HI IRRRRD SR 1 sce ae sc cee 
Von ee! OW ae eh ae a Average payitt) © 9 >), (NGRENAT bog sear iee: 
HOTS Dent ip = Weal) MPN es eater. arirene cr fn Ria! Rock volume@secrett: ~~ IN) ee een 
chs a a a nr er Smee 
OSC CML mars ) genes) Sha: Meee kn nam of cae) Ponositya9e: © °° — — gles Bagepe, (0 ee tee 
TOS RM Dee lsc ties Brae Merny pty. at Corimate Water, %.> ~ “re Sy Vl ES ee eee 
SOCOM We = Ber Ae Ale La oe hs, ee Shrinkage,% © = ee ee 
{CREME Gna ) COTM eer ee ae bh vat: ; initial ol} inzplace. Msth= 9" ane eae 
TOGA eT AP = ae eee ee st oak 
TOSCO ME Seer ene ae as Horspermeability, md). 9 oi.) a) ae HIS ceeme eecee 
TOS IRE) Poe) MMI Sct CU seinen stale one as. Vert. permeability md | ou. = ANE eae eerecacne 
TOS Py Ses eae poe a Pressure-datutn, 1T.SS. (Dsra! ) al eee 9) Cece Peace ees 
(OCC IP Pe LU eee he ea ee [nitial pressuré, sid | tye ee 
ICCC 6 Lh ket ghee nS ce eae Initiator Viscosity,cor | eevee ere 
TOOO™ See et i ee Current pressure, PSIO Tu. spe ao 5 as se eee 
TOOT kee Dyes Gn ee en ee Current. oil, VISCOSILY <CO ie ee eee 
ROOD ad Oe mg) i re Eh ot oh rere 
PODS a Pg ee ee kn gece eee Primary recoveny.9o 9:5 a ER ee 
HOG ae gD UO Ae Ae ee ae eee improved recovery, 9 a Ie ee 
19959 OA Le Vibe, OAdl sere A ee | Improved recovery Mechanism 0 a oe eee 


Total recoverable oil, Mstb 


Cumulative oil production 
to 1-1-76, Mstb 


D. POTENTIAL RESERVES ADDITIONS 


DRILLING POTENTIAL 


NOZOL WEIS Set Car cons eae oe ene ior ce Recoverable Onl Mist! = ate = wea ee eee ee 

COMMONS ee a ee Ee a i i ee 
IMPROVED RECOVERY POTENTIAL 

WITSAROLON SIM el ere Pee a REDE, Lod SET aS pie a 3 ey RVeCOMe Oe OUIRIMISG) FS oe ce oe ec Oo a SE 

Comments 
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Name or Field 


Bonnie Glen 
Brazeau River 
Caroline 
Carstairs-Crossfield 
Cochrane 
Crossfield 
Dunvegan 
Edson 
Ellerslie 
Empress 
Empress 
Ferrier 


Fort Saskatchewan Fractionation Plant 


Gilby 

Gold Creek 
Harmattan 
Homeglen-R imbey 
Judy Creek 
Jumping Pound 
Kaybob South 
Kaybob South 
Leduc-Woodbend 
Lone Pine Creek 
Minnehik-Buck Lake 
Mitsue 

Mitsue 

Nevis 

Nevis 

Pembina 
Pincher Creek 
Quirk Creek 
Rainbow 
Rainbow 
Ricinus 
Simonette 
Strachan 
Strachan 

Sylvan Lake 
Waterton 
Wildcat Hills 
Wimborne 
Windfall 
Steelman 
Taylor 


*More than one plant 


Location 


SW 17-47-27W4 
12-46-14W5 

SW 20-34-4W5 
6-3-30-2W5 
16-26-4W5 
10-2-26-29W 4 
15-3-81-4W6 
SW 11-53-18W5 
4-51-24W4 
12-20-1W4 
11-20-1W4 
2-6-41-7W5 
]-20-39-7W5 
15-22-40-3W5 
NW 26-67-5W6 
NE27-31-4W5 
S5-44-1SW5 
15-25-64-11W5 
13-13-25-5W5 
15-59-18W5 

1& 12-62-20W5 
2-34-50-26W 4 
23-30-28W4 
10-5-46-6W5 
30-72-4W5 
30-72-4W5 
NE33-38-22W4 
SE 22-39-22W4 
13-24-48-7W5 
23-4-29W 4 
4-21-4W5 
10-10-109-8W6 
10-110-6W6 
11-30-35-8W5 
6-63-25W5 
35-37-9W5 
2-37-10W5 
14-32-37-3W5 
2-20-4-30W 4 
6-16-26-5W5 
12-34-26W4 
8-17-60-15W5 
21-4-OW2 
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Operator 


Texaco Exploration Canada Ltd.* 
Hudson's Bay Oil and Gas Co. Ltd. 
Hudson's Bay Oil and Gas Co. Ltd. 
Home Oil Company Ltd. 

Alberta Natural Gas Co. Ltd. (straddle plant) 
Petrogas Processing Ltd. 

Anderson Exploration Ltd. 

Hudson’s Bay Oil and Gas Co. Ltd. 
Edmonton Liquid Gas Ltd. (straddle plant) 
Dome Petroleum Ltd. (straddle plant) 
Pacific Petroleums Ltd. (straddle plant) 
Amerada Minerals Corp. of Canada Ltd. 
Chevron Standard Ltd. 

Texaco Exploration Canada Ltd. 
Atlantic Richfield Canada Ltd. 
Canadian Superior Oil Ltd.* 

Gulf Oil Canada Ltd. 

Imperial Oil Ltd.* 

Shell Canada Ltd. 

Chevron Standard Ltd. 

Hudson’s Bay Oil and Gas Co. Ltd.” 
Imperial Oil Ltd. 

Hudson's Bay Oil and Gas Co. Ltd. 
Can Del Oil Ltd. 

Amoco Canada Petroleum Co. Ltd. 
Chevron Standard Ltd. 

Gulf Oil Canada Ltd. 

Chevron Standard Ltd. 

Goliad Oil and Gas Company 

Gulf Oil Canada Ltd. 

Imperial Oil Ltd. 

Aquitaine Company of Canada Ltd. 
Mobil Oil Canada Ltd. 

Amoco Canada Petroleum Company Ltd. 
Shell Canada Limited 

Gulf Oil Canada Ltd. 

Aquitaine Company of Canada Ltd. 
Hudson's Bay Oil and Gas Co. Ltd. 
Shell Canada Ltd. 

Petrofina Canada Ltd. 

Mobil Oil Canada, Ltd. 

Amoco Canada Petroleum Co. Ltd. 
Steelman Gas Ltd. (Dome Petroleum) 
Westcoast Petroleum Ltd. 
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NATIONAL ENERGY BOARD 
PENTANES PLUS PRODUCTION FORECAST 


YEAR 


1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 


PRODUCTION FORECAST 
FROM ESTABLISHED RESERVES 
AT 1-1-76 


BARRELS PER DAY 


PLANT 
SUBMPTT ORR Sa Was 5 28 La ac eles co ee ee 


1975 
AVERAGE GAS COMPOSITION 
(MOL PERCENT) 


COMPONENT PLANT INLET PLANT SALES 
GAS GAS 


MeTHANG Gaui ph gfe 0 te edeu ba Se) cee eee 
ETNONG tie eevee 0 yee ie ee ee 
PFODAaN Gas) bk Be | eh Gtes oe ee ees 
BUTANCS; We eeenip nce ie tet) eee ae ee 
Fentanesis heise osc ek lacs | | ae eee 
NutFOGEMigsspes i S| aM cucu eee 
Hydrogem:Suloiides - © 4.2.4 2:45 | | 8 Oe 
OTN pierre ee, | re eae wigan 


If liquids production is batch shipped to a reprocessing 
facility, name that facility. 


If liquids are produced into a pipeline system, identify the 
system. 


GAS RESERVES OF POOLS DEDICATED TO PLANT 


GAS PURCHASER BY 
WHOM RESERVES 


POOL CONTRACTED* 


CURRENT CUMULATIVE 
PRODUCTION INITIAL PRODUCTION 
RATE (MMCFD) RESERVES AT 1-1-76 


(BCF @ 14.73 PSIA) 


*lf there is more than one gas purchaser for any one pool, indicate a!! purchasers and percentage of pool total contracted by each. 
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RECONCILIATION OF TOTAL MARKET PRODUCT SALES 
& FEEDSTOCK REQUIREMENTS 


Total market product sales 


Deduct Product imports 
Add Product exports 


Net exports/(imports) 


Net product transfers out/(in) 


Industry use and loss & other adjustments 


Total feedstock requirements 


Deduct gas plant butanes supplied to refineries 


Deduct foreign feedstock refined 


Canadian feedstock refined 


Canadian feedstock by type: 


Lloydminster type 


Other Heavy crude 


Pentanes Plus -- segregated 


Synthetic crude 


Other Light & Medium 


East of the 
Ottawa Valley 
line 


749 


(46) 
110 


eM 


1974 
West of the 
Ottawa Valley 


line 


850 


744 
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Canada 


Lo99 


(70) 
139 


69 
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ESTABLISHED RESERVES OF CONVENTIONAL CRUDE OIL 
NEB Estimates 


Initial Cumulative Remaining 
Recoverable Production R eserves 
Reserves to 1/1/76 at 1/1/76 
MMstb MMstb MMstb 
NORTHWEST TERRITORIES 
1. Norman Wells 
Norman Wells 60.0 18.8 rs 
Total 60.0 18.8 41.2 
BRITISH COLUMBIA 
1. Blueberry — Taylor Pipelines 
Aitken Creek — Gething 5.8 4.3 ie 
Blueberry — Debolt 135 LOS oe 
Inga — Inga S26 218 10.8 
Other tes 1.1 0:2 
Total 53.2 S70 15.7 
2. Trans-Prairie Pipelines Ltd.: Beatton River — Taylor 
Beatton River — Halfway 8.9 Gall 2.8 
Beatton River West — Bluesky Gething 44 2.4 Zh) 
Crush — Halfway 4.4 2.4 2.0 
Currant — Halfway Zt 1.9 0.8 
Milligan Creek — Halfway ates 65.0 G2 
Peejay — Halfway 56.1 47.4 8.7 
Weasel — Halfway 1st 10.6 4.5 
Wildmint — Halfway ea 6.8 0.6 
Other 20 25 25 
Total 145.7 115.6 30.1 
3. Trans-Prairie Pipelines Ltd.: Boundary Lake — Taylor 
Boundary Lake Unit No. 1 106.6 52.2 54.4 
Boundary Lake Unit No. 2 67.8 41.1 Pot 
Other 20.9 14.1 6.8 
Total 195.3 107.4 87.9 
4. Trucked Oil (B.C. Total) 
Trucked Oil 6.4 2-0 44 
Total 6.4 2.0 4.4 
BRITISH COLUMBIA TOTAL 400.6 262.5 138.1 
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Initial Cumulative Remaining 
Recoverable Production Reserves 
Reserves to 1/1/76 at 1/1/76 
MMstb MMstb MMstb 
ALBERTA 
1. Bow River Pipe Lines Ltd.: Light & Medium 
Provost — Viking CAK 90.0 20.8 69.2 
Other 6.1 lea 4.8 
Total 96.1 22.1 74.0 
2. Bow River Pipe Lines Ltd.: Heavy 
Bantry — Mannville A 40.6 ZV 19:5 
Countess — Upper Mannville D 2123 10:5 6 Fe 
Countess — Upper Mannville H 14.8 46 10.2 
Grand Forks — Lower Mannville D 34.2 3.8 30.4 
Hays — Lower Mannville A 9.4 45 49 
Lathom — Upper Mannville A 10.1 36 6.5 
Taber — Mannville D WZ Ne 6.9 
Taber South — Mannville B iat 8.3 2.8 
Other 76.4 34.0 42.4 
Total 236.6 95.9 140.7 
3. BP Exploration Canada Limited 
Chauvin — Mannville A Pid 4.8 2.9 
Chauvin South — Sparky A & B 9.2 3.4 bo 
Chauvin South — Sparky E 2.0 0.9 a 
Chauvin South — Sparky H A 0.4 1.0 
Chauvin South — Lloydminster D EZ, 0.8 0.9 
Other 7.0 2.0 5.0 
Total 29.0 12.3 16.7 
4. Cremona Pipeline 
Crossfield — Cardium A 17.9 to 2d 
Harmattan East — Rundle 80.8 41.1 39.7 
Harmattan Elkton — Rundle C 53.9 35.0 48.3 
Other 30.9 20.9 10.0 
Total 183.5 112.8 70.7 
5. Federated Pipe Lines Ltd. 
Carson Creek North — BHLA S62 13.5 224 
Carson Creek North — BHL B 1241 47.9 16,2 
Judy Creek — BHLA 390.0 171.9 21p.4 
Judy Creek — BHL B 1250 Bez 68.8 
Swan Hills -BHLA&B 178.0 Be 4 460.6 
Swan Hills — BHL C 190.0 69.2 120.8 
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ALBERTA (continued) 


Swan Hills South - BHLA & B 
Virginia Hills — BAL 
Other 


Total 


6. Gibson Petroleum Company Limited 
Bellshill Lake — Blairmore 
Thompson Lake — Blairmore 


Total 


7. Gulf Alberta Pipe Line 
Clive — D-2A 
Clive — D-3A 
Drumheller — D-2B 
Duhamel — D-2A 
Duhamel — D-3B 
Erskine — D-3 
Fenn Big Valley — D-2A 
Hussar — Glauconitic A 
Joffre — D-2 (33%) 
Stettler — D-2A 
Stettler — D-3A 
West Drumheller — D-2A 
Other 


Total 


8. Husky Pipeline Ltd & Manito Pipelines Ltd. 
Lloydminster — Sparky C and GPA 
Lloydminster — Sparky and GP C 
Viking Kinsella — Wainwright B 
Wainwright — Wainwright & Sparky A 
Wildmere — Lloydminster A & Sparky B 
Other 


Total 
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Initial 


Recoverable 


Reserves 
MMstb 


452.8 
155.0 
40.5 


2291.6 


49.9 
4.) 


54.0 


216 
43.4 
10:3 
ane) 
Tal 
24.2 
239.0 
20.6 
23.8 
24.0 
232 
BAYAS 
139.4 


609.4 


ee 
18.0 
Zhe 
62.7 
15.4 
14.8 


145.6 


Cumulative 
Production 


to 1/1/76 
MMstb 


TORS 
79.5 
dete 


936.3 


24.2 
2.4 


26.6 


oN) 
14.3 
or 
4.9 
5.4 
18.4 
149.8 
ie) 
10.4 
20.9 
ieee: 
20.9 
84.7 


363.4 


4.6 
107 
0.2 
ot 
E2 
ane) 


54.7 


Remaining 
Reserves 

at 1/1/76 
MMstb 


2 he 
31.6 
14.2 


90.9 


Initial 


Recoverable 


R eserves 
MMstb 
ALBERTA (continued) 
9. The Imperial Pipe Line Company, Limited: Ellerslie 
Acheson — D-3A 107.9 
Golden Spike — D-3A 210.0 
Other 62.4 
Total 380.3 
10. The Imperial Pipe Line Company, Limited: Excelsior 
Excelsior — D-2 23.8 
Fairydell Bon Accord — D-3A HS 
Other 4.4 
Total 39.7 
11. The Imperial Pipe Line Company, Limited: Leduc 
Leduc Woodbend — D-2A 86.5 
Leduc Woodbend — D-3A 241.3 
Other 41.8 
Total 369.6 
12. The Imperial Pipe Line Company, Limited: Redwater 
Redwater — D-3 797.0 
Total 797.0 
13. Murphy Milk River Pipe Line 
Coutts — Total 5:0 
Manyberries — T otal 47 
Red Coulee — Total 3.8 
Other Saf 
Total 22.2 
14. Norcen Energy Resources Ltd. 
Joarcam — Viking 90.2 
Total 90.2 
15. Peace River Oil Pipe Line Co. Ltd. 
Goose River — BHLA 49.2 
Kaybob — BHLA 114.0 
Kaybob South — Triassic A Syne 
Nipisi — Gilwood A (33%) 99.0 
Simonette — D-3 5/8 


Cumulative 

Production 

to 1/1/76 
MMstb 


64.4 
1394 
33.4 


236.9 


18.7 
et/. 
3.0 


30.0 


S51 
23-3 
30.9 


335.3 


S710 
571.0 


iin 
ie 
ZO 
4.5 


9.6 


deal 


77.7 


17.0 
58.8 
29.3 
35.4 
22.4 


Remaining 
Reserves 
at 1/1/76 

MMstb 


43.5 
109 
PASM) 


143.4 


28.0 


34.3 


226.0 
226.0 


ero) 
3.4 
iter 
4.2 


12.6 


125 
12.5 


igs 
Bou 
58.2 
63.6 
35.4 
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ALBERTA (continued) 


Snipe Lake — BHL 
Sturgeon Lake — D-3 
Sturgeon Lake South — D-3 
Utikuma— KR Sand A 
Other 


Total 


16. Pembina Pipe Line Ltd. 


Pembina — Cardium 

Pembina — Keystone Belly River B 
Willesden Green — Cardium A (70%) 
Other 


Total 


17. Rainbow Pipe Line Company, Ltd. 


Mitsue — Gilwood A 
Nipisi — Gilwood A (67%) 
Rainbow — KR A 
Rainbow — KR B 

|.S. No. 1 Other 
Rainbow — KR F 
Rainbow — KR AA 

I.S. No..11 Other 

1.S. No. 2 Total 
Rainbow Other 
Rainbow South — KRA 
Rainbow South — KR B 
Rainbow South — KR E 
Virgo — Total 

Zama — Total 

Other 


Total 


18. Rangeland Pipeline Company Limited 
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Ferrier — Cardium D 
Ferrier — Cardium E 
Gilby — Jurassic B 
Gilby — Mannville B 
Gilby — Viking A 
Innisfail — D-3 


Initial 
Recoverable 
R eserves 
MMstb 


LPO 
2218 
157.0 
28.0 
128.6 


820.9 


1267-3 
60.1 
104.3 
Ties 


1643.2 


341.0 
201.0 
63.0 
E716 
O95 
120.0 
Tien: 
2OnT. 
28.8 
89.9 
19.4 
32.5 
252 
65,0 
SiO 
7S 7 


1511.9 


eae) 
| 
205 
154 
16.2 
74.4 


Cumulative 

Production 

tony eo 
MMstb 


31.8 
14.2 
aN 

9.0 
46.5 


336.1 


799.2 
Wee 
41.2 
36-5 


894.8 


120.8 
TAS 
2/0 
oles) 
26.1 
39.6 
19.8 
ONS) 

8.1 
25a 
6.6 
8.4 
Vie: 
24.3 
43.8 
189 


520.7 


So) 
oe 
6.3 
SHS) 
13.8 
43.6 


Remaining 
Reserves 
at 1/1/76 
MMstb 


45.2 

8.6 
Oe: 
1230 
82.1 


484.8 


568. 1 
42.2 
63.1 
(on) 


748.4 


222 
1293) 
36.0 
1OOs7 
63.4 
80.4 
6315 
Tei 
20.7 
64.1 
12.8 
24.4 
18.0 
30.7 
47.2 
60.8 


99172 


8.2 
18.1 
V2 
Leas: 

2.4 
30.8 
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Initial Cumulative Remaining 
Recoverable Production Reserves 
Reserves to 1/1/76 at 1/1/76 
MMstb MMstb MMstb 
ALBERTA (continued) 
Joffre — D-2 (67%) ALT} Bs Dem 26 
Medicine River — Glauconitic A 12 3.9 WS 
Medicine River — Jurassic A lige 6.1 Sy 
Medicine River — Jurassic D 18.8 48 14.0 
Sundre — Rundle A 820 20.4 11.6 
Willesden Green — Cardium A (30%) 44.7 eo 27 
Other 182.9 80.9 OZZ0 
Total 509.8 233.2 276.6 
19. Texaco Exploration Canada Ltd. 
Bonnie Glen — D-3A 460.3 249.9 210.4 
Glen Park — D-3A 251 les 9.6 
Westerose — D-3 ISe4 59.5 73.9 
Wizard Lake — D-3A S230 161.9 161.1 
Other OO 9.2 0.8 
Total 947.8 492.0 455.8 
20. Trans-Prairie Pipelines Ltd.: Boundary Lake South 
Boundary Lake South — Triassic E 22.5 6.0 igs 
Other a 0.8 BS 
Total 26.6 5.8 20.8 
21. Twining Pipeline Division 
Twining — Rundle A and LMA 22:4 AQ TES 
Twining North — Rundle 4.4 1.6 2.8 
Total 26.8 6.5 20.3 
22. Valley Pipe Line 
Turner Valley — Rundle & Shallow 14S (2632 15.8 
Total 141.5 125.7 15.8 
23. Truck and Tank Car 
Cessford — Total DSS 14.6 Oey. 
Other Zhe 14.6 ier 
Total 53.0 29.2 23.8 
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24. Undefined and Confidential 


Light 
Heavy 


Total 


ALBERTA TOTAL 


SASKATCHEWAN 


ile 


Husky Pipeline Ltd. & Manito Pipelines Ltd. 


Aberfeldy — Sparky, Aberfeldy Unit 

South Aberfeldy — Sparky, Voluntary Unit 
Dulwich — Sparky 

Epping — Sparky & G.P., Non Unit 

South Epping — Sparky & G.P., Unit No. 1 
S.W. Epping — Sparky, Vol. Unit No. 1 
Furness — Sparky 


Golden Lake North — Waseca & Sparky, Vol. Unit 
Golden Lake North — Waseca & Sparky, Non-Unit 


Golden Lake South — Sparky 

Golden Lake South — Waseca 

Gully Lake — Waseca, Vol. Unit No. 1 
Gully Lake — Waseca, Non-Unit 
Lashburn — Waseca, Vol. Unit 

Lone Rock — Sparky 

Tangleflags (T otal) 

Other 


Total 


2. Bow River Pipe Lines Ltd. (Heavy Blend) 
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Coleville — Bakken 

North Hoosier — Bakken, Vol. Unit 

North Hoosier — Basal Blairmore, Vol. Unit 
Other — Heavy 

Smiley Dewar — Viking (100%) 

Plato — Viking (100%) 

Dodsland — Viking, Eagle Lake Vol. Unit (27%) 
Dodsland — Viking, Gleneath Unit (27%) 


Initial 


Recoverable 


Reserves 
MMstb 


SAG 
16M 


47.3 
11073.6 


31.0 
10.9 
Hales 
125 
Wi fee: 
5.4 
2.3 
9.7 
Zao 
ake) 
6:5 
4.6 
Zo 
5.9 
Tal 
GZ 
34.3 


173.6 


46.3 
6.5 
one 
2 

oped 
20 
4.3 
Sai) 


Cumulative 
Production 


to 1/1/76 
MMstb 


8.1 
22 


10.3 
5539.0 


20.3 
5.8 
sie 
oO 

10.4 
Z0 
ee 
30 
0.8 
eo 
Pad 
ee) 
0.9 
ie 
6.7 
LBS, 

209 


102.8 


25.2. 
ya 
Zi 
20 

20:5 
1.4 
aa 
To 


Remaining 


Reserves 


at 1/1/76 


MMstb 


2341 
one) 


37.0 
5534.6 


eure 
oul 
Z6 
oJ 
OW 
2.8 
eo) 
4.7 
Te 
1.8 
ome) 
Ze 
IEG 
1.4 
0.4 
6.3 
13.4 


70.8 


18.1 
Sie: 
LS 
Shy 

12.2 
10 
ee 
Das: 
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Initial Cumulative Remaining 
Recoverable Production Reserves 
Reserves to 1/1/76 at 1/1/76 
MMstb MMstb MMstb 
SASKATCHEWAN (continued) 
Eureka — Viking, South Unit (27%) 2.0 Ie 0.7 
Other — Light (27%) bal oe 1.6 
Total 112.3 65.7 46.6 
3. Bow River Pipe Lines Ltd. (Light) 
Dodsland — Viking, Eagle Lake Vol. Unit (73%) His SC 5.9 
Dodsland — Viking, Gleneath Unit (73%) 9.9 eZ 47 
Eureka — Viking, South Unit (73%) 5.5 3.4 2.1 
Other — Light (73%) one 9.3 4.4 
Total 40.6 23.5 17.1 
4. South Saskatchewan Pipe Line Company 
Battrum — Roseray, Unit No. 1 Sol OARS, (428 
Cantuar Main — Cantuar, Unit oat ied 6.6 
Dollard — Upper Shaunavon, Unit 83.6 67.3 16.3 
Fosterton — Roseray, Main Unit 64.2 ATS 16.7 
Gull Lake North — Upper Shaunavon, Unit 19.6 Po Bur 
Instow — Upper Shaunavon, Unit S10 36.9 14.1 
Main Success — Roseray, Unit 16,1 14.8 ies 
North Premier — Roseray, Unit No. 3 Is2 10.8 24 
Rapdan — Upper Shaunavon, Unit Wade 10.5 £0 
South Success — Roseray, Unit Dore 17.9 5.4 
Suffield — Upper Shaunavon, Unit No. 2 oye 24 SNe: 
Verlo — Roseray, Unit 9.0 B16 5.4 
Other PO 107.7 69.8 
Total 541.0 374.2 166.8 
5, Westspur Pipe Line Company — S.E. Sask. Medium 
Benson — Midale, Unit HOLS 6.3 aD. 
Innes — Frobisher 133 78 Bo 
Lost Horse Hill — Frobisher Alida, Vol. Unit No. 1 12:5 8.8 of 
Midale — Central Midale, Unit 109.4 He So.3 
Midale — Central Midale, Non-Unit Bi 3.8 eg! 
Viewfield — Frobisher 70 2.5 4.5 
Weyburn — Midale, Unit Bo | 209.0 123K 
Weyburn — Midale, Non-Unit one) eH) Dane! 
Other 90.0 54.8 35:2 
Total 586.2 370.7 215.5 
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SASKATCHEWAN (continued) 


6. Westspur — Medium Pipe Line — Batched Light 


Flat Lake — Ratcliffe, Vol. Unit No. 1 
Freda Lake — Ratcliffe 
Sherwood — Frobisher 


Total 


7, Westspur Pipe Line Company —S.E. Sask. Light 
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Alida East — Alida, Unit 

Carnduff — Midale, East Unit 

Elmore — Frobisher Vol, Unit 

Ingoldsby — Frobisher Alida, Vol. Unit 
Kenosee — Tilston, Vol. Unit 

Parkman — Tilston Souris Valley 
Queensdale East-Frobisher Alida, Non-Unit 
Rosebank — Frobisher Alida, Vol. Unit No. 1 
Steelman — Midale, Unit IA 

Steelman — Midale, Unit II 

Steelman — Midale, Unit II 

Steelman — Midale, Unit IV 

Steelman — Midale, Unit VI 

Willmar — Frobisher Alida, Non-Unit 
Workman — Frobisher, Vol. Unit No. 1 
Other 


Total 


SASKATCHEWAN TOTAL 


Initial 
Recoverable 
Reserves 
MMstb 


11.8 
2.4 
11.4 


25.6 


IAT 
ayes 
11.8 
16.0 
10.8 
tg Pe 
28.4 
22D 
60.5 
52.9 
20:0 
OURS 
aay 
19.0 
10.9 
268.9 


663.2 
2142.5 


Cumulative 

Production 

to 1/1/76 
MMstb 


OL, 
1.4 
ooo 


14.6 


o7 
14.4 
74 
1 Ge 
6.6 
14.1 
18.0 
Teme) 
42.2 
41.0 
20,2 
Ze 
47.8 
13.3 
8.0 
190.8 


485.3 
1436.8 


Remaining 
Reserves 
at 1/1/76 
MMstb 


6.0 
1.0 
S20 


11.0 


2.0 
v9 
4.4 
4.9 
4.2 
Sa 
10.4 
3.6 
Te3 
11.9 
5.4 
1Ol7 
10.4 
a 
Zo 
78.1 


177.9 
705.7 
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Initial Cumulative Remaining 
Recoverable Production Reserves 
Reserves to t/ 1/76 at 1/1/76 
MMstb MMstb MMstb 
MANITOBA 
1. Trans-Prairie Pipelines Ltd. 
Daly — Mississippian DANN 172 4.0 
Routledge — Mississippian 14.2 11.9 Dass 
North Virden Scallion — Mississippian 70.4 ASO 24.9 
Virden Roselea — Mississippian aoe 29.1 14.1 
Other 8.6 6.7 1.9 
Total 157.6 110.4 47.2 
MANITOBA TOTAL 157.6 110.4 47.2 
ONTARIO 
1. Ontario 
ONTARIO TOTAL 60.9 53.4 7.5 
CANADA — TOTAL* 13895.2 7420.9 6474.3 


*Frontier reserves not included. 
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APPENDIX F 


Page 1 of 2 
NEB Forecast Mb/d 
MAXIMUM CASE 

Experi- 

mental Syncrude 3rd 1st Ath 5th 2nd 6th 

In-Situ GCOS Syncrude Expansion Mining In-Situ Mining Mining In-Situ Mining Total 
1976 5 50 - = = = = == _ - 55 
1977 6 50 — = = = = = - _ 56 
1978 8 55 25 ~ - — = = — — 88 
1979 9 60 90 - - — — = - — 159 
1980 10 65 105 - — — = = — - 180 
1981 12 65 105 - - — — = _ - 182 
1982 14 65 115 - — = = = - ~ 194 
1983 16 65 120 — = - — = — 201 
1984 18 65 125 - - = = <= - = 208 
1985 20 65 125 = 25 _ - = _ - 235 
1986 20 65 125 20 US = — = - = 305 
1987 20 65 125 50 100 25 = = _ - 385 
1988 20 65 125 60 100 50 _ — _ — 420 
1989 20 65 125 US 100 US 60 _ = - 520 
1990 20 65 1125 75 100 100 90 = - = SY/5 
1991 20 65 125 79 100 100 120 50 _ 655 
1992 20 65 12s VS 100 100 120 100 _ _ 705 
1993 20 65 1125 15 100 100 120 125 D5 — 755 
1994 20 65 125 Us 100 100 120 125 50 - 780 
1995 20 65 125 US) 100 100 120 125 75 50 855 

EXPECTED CASE 

E xperi- 

mental Syncrude 3rd 1st 4th 5th 2nd 6th 

In-Situ CGOS Syncrude Expansion Mining In-Situ Mining Mining In-Situ Mining Total 
1976 8 50 _ — - - — = — ~ 5S 
1977 5 50 = ~ — = = = — - be 
1978 5 50 _ _ ~ - = = - - 5d 
1979 5) 55 50 - ~ — — = - — 110 
1980 6 60 90 — -- — = = — — 156 
1981 8 65 105 - — - - - ~ 178 
1982 10 65 105 a ~ — - = = - 180 
1983 10 65 115 ~ — - - — - - 190 
1984 10 65 120 - — — — = — - 195 
1985 iis 65 25 — = = = = - ~ 205 
1986 5 65 125 = ~ — = = — _ 205 
1987 15 65 125 (2) 25 = = = - > 230 
1988 15 65 i225 (2) US - — = - = 280 
1989 15 65 (25) () 100 25 - = _ - 330 
1990 15 65 WAS (e) 100 50 — = _ S55 
1991 15 65 125 a} 100 75 60 - - - 440 
1992 15 65 1125 (ey) 100 100 90 = - - 495 
1993 15 65 (2s Gs) 100 100 120 — - 525 
1994 1S; 65 125 (*) 100 100 120 — 25 = 550 
1995 15 65 125 be) 100 100 120 — 50 — 575 


* Syncrude expansion or third mining plant considered to have equal probability, but only one ata time. 


APPENDIX F 


Page 2 of 2 
MINIMUM CASE 

Experi- 

mental Syncrude 3rd Ist 4th , 5th 2nd 6th 

In-Situ GCOS Syncrude Expansion Mining In-Situ Mining Mining In-Situ Mining Total 
1976 5 50 _ - = = = — — - 55 
1977 5 50 - - = = = — - — bs 
1978 5) 50 — — = = = - = _ 315) 
1979 5 50 50 _ = = = - - - 105 
1980 6 50 90 = — = — - — 146 
1981 8 50 105 a = = = _ = - 163 
1982 10 50 105 ~ = - — - - — 165 
1983 10 50 His - = = = - - ~ lis) 
1984 8 50 120 = = = = - = — 178 
1985 6 50 125 - = - — — — — 181 
1986 5 50 125 - = - = - ~ — 180 
1987 5 50 125 - ie = = — - - 180 
1988 5 50 125 -- = = = - - _ 180 
1989 5 50 125 _ = = = — - - 180 
1990 5 50 12s) - = — = — — — 180 
1991 S 50 125 _ = - = — — = 180 
1992 5 50 25) _ = = = — — _ 180 
1993 5 50 125 - = _ = - - — 180 
1994 é 50 125 _ = - = — _ - 180 
1995 5 50 125 = = - = - - _ 180 
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APPENDIX H 
Page 1 of 3 


Residential 
Total Oil 


Kerosene 
Diesel 

Light Fuel Oil 
Heavy Fuel Oil 


Total Energy 


Commercial 

Total Oil 
Kerosene 
Diesel 


Light Fuel Oil 
Heavy Fuel Oil 


Total Energy 


industrial 

Total Oil 
Kerosene 
Diesel 


Light Fuel Oil 
Heavy Fuel Oil 


Total Energy* 


Petrochemical 


Total Oil 


Total Energy 


TOTAL ENERGY AND OIL DEMAND BY SECTOR 


1974 
(actual) 


608.2 


7S.1 
45.0 
456.0 
34.1 


1176.2 


258.5 


7a 
AES) 
TIA 
152.6 


766.5 


525.2 


tat 
114.6 
78.8 
S209 


1677.8 


84.9 


164.1 


NEB Forecast 


1976 


566.9 


O73 
44.5 
423.1 
S20 


1167.4 


256.7 


tise 
20.1 
84.2 
144.6 


820.8 


518.6 


AE 
12321 
86.4 
291.4 


1770.2 


83.9 


187.6 


1977 


564.4 


Gil 
44.8 
420.9 
Sl) 


1186.2 


261.1 


7.8 
20.1 
85.8 

147.4 


853.5 


554.2 


18.3 
1297 
89,2 
3 liga 


1835.5 


149.3 


275.2 


1978 


561.6 


67.1 
44.9 
418.4 
31.2 


1202.7 


263.3 


7.8 
20.0 
86.6 

148.9 


880.1 


569.0 


foes 
136.9 
O10 
322.4 


1882.8 


179.8 


340.5 


1979 


558.9 


67.0 
45.0 
416.1 
30.8 


1220.2 


265.1 


7.7 
19.8 
87.3 

150.3 


906.7 


576.6 


(BER) 
139.1 
92.4 
326.1 


1919.9 


189.6 


370.8 


1980 


555.6 


66.9 
44.8 
413.4 
10)5) 


1229.5 


266.7 


Be: 
19.7 
87.9 

A lEO 


932.4 


584.0 


193 
141.2 
93.8 
3293/ 


1951.7 


235.9 


428.6 


1985 


538.1 


66.0 
44.1 
398.9 
29.1 


1292.1 


288.4 


8.1 
wAO We) 
94.6 

165.0 


1092.0 


675.5 


22.4 
1089 
108.6 
380.6 


2273.7 


244.4 


480.6 


*Includes coal used to produce coke and coke oven gas, and excludes requirements for the production of petrochemicals. 
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Trillions of Btu's 


1990 1995 
529.2 519.9 
66.1 66.3 
44.) 44] 
390.9 382.6 
2851 26.9 
1394.3 1507.3 
312.8 332.5 
8.7 9.2 
2553 20: / 
10S 107.4 
178.9 190;2 
1295.0 1524.9 
802.7 958.5 
20% oh 
196.1 230.8 
1257) 154.3 
450.8 536.6 
2692.3 3210.7 
347.1 450.1 
602.8 729.6 


Transportation 


ROAD 

Total Oil 
Motor Gasoline 
Diesel 


Total Energy 


RAIL 

Total Oil 
Kerosene 
Diesel 


Light Fuel Oil 
Heavy Fuel Oil 


Total Energy 


AIR 
Total Oil 
Aviation 
Gasoline 


Aviation 
Turbo Fuel 


Total Energy 


MARINE 

Total Oil 
Kerosene 
Diesel 


Light Fuel Oil 
Heavy Fuel Oil 


Total Energy 


1974 
(actual) 


1171.7 
1087.7 

84.0 
1171.7 


100.4 


Ta 
88.9 
2.9 
hes) 


101.4 


131.2 


1976 


1246.3 
1156.5 

89.8 
1246.3 


102.1 


ee: 
89.2 
Res 
9.4 


103.4 


139.0 


1977 


1294.8 
1197.8 

97.0 
1294.8 


106.6 


1.4 
93,2 
2.3 
oe 


107.9 


146.5 


1978 


1328.6 
1223.9 

104.7 
1328.6 


110.3 


1.5 
OG. 
2.3 
10.0 


111.6 


153.5 


1979 


1360.6 
1247.5 

haat 
1360.6 


113.7 


HRS 
39.6 
2.4 
10.2 


115.0 


164.5 


1980 


1388.3 
1266.1 

1222 
1388.3 


116.4 


1:5 
102.1 
wos 
10.3 


117.8 


173.5 


1985 


1454.4 
292 

162.2 
1454.4 


134.7 


1.8 
118.6 
29 
11.4 


136.0 


226.0 
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Trillions of Btu's 


1990 1995 
1425.0 1443.4 
1220377 215.0 
204.7 228.4 
1425.0 1443.4 
150.5 169.2 
2.0 295 
33,2 150.5 
oo om 
120. VF 
151.8 170.5 
268.1 317.5 
10,3 12.4 
2010 305.1 
268.1 317.5 
187.8 208.1 
A) 6 
67.3 78.9 
re 8 
119.3 130.8 
190.6 210.4 


en 
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Residential 


Total Oil 


Total Energy 
Commercial 


Total Oil 


Total Energy 
Industrial 


Total Oil 


Total Energy 
Petrochemicals 


Total Oil 


Total Energy 
Transportation 
Road 


Total Oil 


Total Energy. 
Rail 


Total Oil 


Total Energy 
Air 

Total Oil 

Total Energy 


Marine 


Total Oil 


Total Energy 


12 


Export Formula Case 


1976 


578.5 
1187.2 


263.5 
836.4 


534.0 
1816.2 


83.9 
187.6 


1269.0 
1269.0 


102.1 
103.4 


139.8 
139.8 


108.4 
111.7 


1980 


606.4 
1337.2 


296.8 
1018.7 


670.1 
2219.6 


235.9 
428.6 


1598.6 
1598.6 


116.5 
117.8 


175.3 
175.3 


148.0 
151.2 


1985 


619.5 
1485.5 


336.8 
1248.3 


838.8 
2794.0 


244.4 
480.6 


2002.3 
2002.3 


134.7 
136.0 


230.1 
230.1 


169.8 
172.9 


1990 


608.8 
1601.0 


358.4 
1454.1 


1003.3 
3338.6 


347.1 
602.8 


2232.6 
2232.6 


150.5 
151.8 


275.1 
275.1 


187.9 
190.6 


Trillions of Btu's 


1995 


595.9 
1723.7 


373.5 
1679.9 


1198.2 
3991.3 


450.1 
729.6 


2353.1 
2353.1 


169.2 
170.5 


328.4 
328.4 


208.1 
210.4 
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PETROLEUM PRODUCT DEMAND 
NEB Forecast and NEB Export Formula Case 


CANADA 
Mb/d 


1975* 1976 1977 1978 1979 1980 1985 1990 1995 
NEB Forecast 


Motor Gasoline SIO 606.6 628.5 642.2 654.5 664.2 677.4 640.3 Oevas 
Light Fuel Oil, 

Kerosene and Stove Oil 321.4 32 7 8238:9 S20),3 32016 Se) | 334.3 346.1 360.2 
Diesel Fuel Oil 188.0 199.9 209.6 ZS 22710) 234.6 278.4 BAI 8 374.6 
Heavy Fuel Oil ZIONS 297.0 328.7 348.1 359.4 362.6 424.6 441.9 486 8 
Petrochemical Feedstock SOS 39.6 HOS 84.9 89.5 111.4 115.4 16329 PAVE: 
Other Products 185.8 187.0 I9E-8 2O1E9 DAVE 220.2 268.6 Sl he 359.6 
Total All Products 1594.5 1657.8 1760.1 1825.9 1871.5 1922.1 2098.7 2230.7) 2431.2 


Export Formula Case 


Total All Products 1684.5 1816.7. 1921.3 2012.7. 2112.0 2526.3 2810.6 3080.7 


*Preliminary Actual 
EAST OF THE OTTAWA VALLEY 


Mb/d 


1975* 1976 1977 1978 1979 1980 1985 1990 1995 
NEB Forecast 


Motor Gasoline ZILA 2203, 2277 AS A 234.7 236.3 230.2 22, 210.8 
Light Fuel Oil, 

Kerosene and Stove Oil 187.8 189.6 190.4 one 192.1 1935 202.6 215.8 230.3 
Diesel Fuel Oil 63.0 Cie Wao HO 78.6 81.1 94.3 110.6 128.1 
Heavy Fuel Oil 186.9 193.8 LAU AS 2335 239.9 245.9 296.0 300.1 SKS: 
Petrochemical Feedstock 14.4 18.4 DOW, 24.2 24.5 24.7 2S 26.9 28.0 
Other Products 63.7 68.9 72.8 TY 80.9 84.2 104.1 120.8 140.3 
Total All Products 732.9 758.7 810.6 834.1 850.7 865.7 953.0 986.9 1073.3 


Export Formula Case 
Total All Products 776.6 843.2 885.2 923.3 961.1 1149.0 1238.8 1346.8 


*Preliminary Actual 


Loe 
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NEB Forecast 
Motor Gasoline 


Light Fuel Oil, 
Kerosene and Stove Oil 


Diesel Fuel Oil 
Heavy Fuel Oil 
Petrochemical Feedstock 
Other Products 


Total All Products 


Export Formula Case 
Total All Products 


*Preliminary Actual 


NEB Forecast 
Motor Gasoline 


Light Fuel Oil, 
Kerosene and Stove Oil 


Diesel Fuel Oil 
Heavy Fuel Oil 
Petrochemical Feedstock 
Other Products 


Total All Products 


Export Formula Case 
Total All Products 


*Preliminary Actual 
y 
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1975* 


BS 


1S75> 


50:9 


BH 


BB); 


215.3 


WEST OF THE OTTAWA VALLEY 


1976 


386.3 


Soma 


HS 2e2 


OBZ 


Di 


118.1 


899.1 


907.9 


1976 


BS) 


52.8 


24.7 


78.9 


0.4 


TOG 


225.0 


229.4 


Mb/d 


1977 1978 


400.8 410.5 


138.5 138.1 
138.1 143.3 
101.2 (ia 
49.8 60.7 
(ei 124.9 


949.5 991.8 


973.5 1036.1 


ATLANTIC 
Mb/d 
1977 1978 
54.2 55.4 
Beg 55.4 
2S |S 26,2 
105.6 106.3 
OS 0.5 
16.8 138.0 
256.5 261.8 
265.0 274.9 


1979 


419.8 


1089.4 


1979 


56.2 


byeZ 
ANB), 
1OZ 2 
0.6 
18.9 


267.0 


285.7 


1980 


427.9 


5x6 


I5Se5 


G7 


86.7 


136.0 


1056.4 


1150.9 


1980 


56.6 


58.6 


PES 


108.1 


0.6 


(GLa 


741A 


296.1 


1985 


447.2 


ener, 


184.1 


128.6 


89.6 


164.5 


1145.7 


1377.3 


1985 


54.6 


64.0 


29.8 


128).3 


0.7 


24.5 


S129 


363.0 


1990 


427.6 


SOLS 


ZICH 


141.8 


Swe 


190.4 


1243.8 


1571.8 


1990 


49.9 


305.3 


368.7 


1995 


426.7 


(20 


246.5 


151.0 


184.5 


PANGS 


1357.9 


1733.9 


1995 


49.2 


79 


39.8 


Sie 


0.9 


oS 


333.4 


401.6 


NEB Forecast 
Motor Gasoline 


Light Fuel Oil, 
Kerosene and Stove Oil 


Diesel Fuel Oil 
Heavy Fuel Oil 
Petrochemical Feedstock 
Other Products 


Total All Products 


Export Formula Case 
Total All Products 


*Preliminary Actual 


NEB Forecast 
Motor Gasoline 


Light Fuel Oil, 
Kerosene and Stove Oil 


Diesel Fuel Oil 
Heavy Fuel Oil 
Petrochemical Feedstock 
Other Products 


Total All Products 


Export Formula Case 
Total All Products 


*Preliminary Actual 


1975* 


144.9 


1975* 


2AZES 


HOMES 


43.8 


60.6 


[3:5 


Se) 2 


496.8 


1976 


146.4 


495.4 


1976 


ANS 


MOVES 


45.0 


Poss 


AOS 


DSS) 


517.7 


522.0 


QUEBEC 
Mb/d 
1977 1978 
oles VSIA 
ZS 12279 
40.8 44.5 
A WSS 
20,2 A381) 
Sila! 54.0 
501.1 518.4 
523.7 553.7 
ONTARIO 
Mb/d 

1977 1978 
TD 226.4 
107.6 107.3 

47.4 49.6 

SHS 86.6 

49.0 SHS 

54.4 35.2 
554.1 584.9 
567.4 610.2 


1979 


578.7 


1979 


230.6 


106.9 


Sig 


91.8 


64.0 


ey. 


602.9 


642.5 


1980 


603.9 


1980 


Z3o.0 


105.6 


ode 


89.0 


657/ 


60.2 


608.5 


663.3 
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1985 1990 1995 


Poa 140.0 138.8 


581.5 621.5 677.2 


713.5 791.0 861.7 


1985 1990 1995 


240.4 228.1 228.3 


Oi) A 99.4 96.0 
67.1 80.9 92.0 
98.0 TOSS 107.1 
68.1 (oe. 116.0 
74.) 86.0 99'5 


649.4 714.7 738.9 


781.9 897.2 939.7 
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NEB Forecast 
Motor Gasoline 


Light Fuel Oil, 
Kerosene and Stove Oil 


Diesel Fuel Oil 
Heavy Fuel Oil 
Petrochemical Feedstock 
Other Products 


Total All Products 


Export Formula Case 
Total All Products 


*Preliminary Actual 


NEB Forecast 
Motor Gasoline 


Light Fuel Oil, 
Kerosene and Stove Oil 


Diesel Fuel Oil 
Heavy Fuel Oil 
Petrochemical Feedstock 
Other Products 


Total All Products 


Export Formula Case 
Total All Products 


*Preliminary Actual 


136 


1975* 


BASS: 


125 


51.4 


19752 


25.4 


54.2 


1976 


21.6 


(22g; 


51.5 


51.8 


1976 


12S 


55.6 


57.7 


OTTAWA VALLEY 


Mb/d 
1977 1978 
Ze DONE 
122 128 
Dee 5:5 
78 LY, 
4.9 50 
53.0 53.9 
54.5 56.6 

MANITOBA 

Mb/d 
1977 1978 
AYES 28.4 
es eZ 
128; lS 
2-3 Za 
Hdl 8.0 
57.7 58.9 
60.5 63.1 


Zoe 


12.8 


54.7 


58.9 


1979 


60.3 


65.9 


1980 


23.4 


(2a) 


55.4 


1980 


30.0 


ss 


61.4 


68.2 


1985 


24.0 


WAZ 


58.6 


72.5 


1985 


Giro 


(Sys 


82.4 


1990 


228 


60.1 


79.1 


1990 


30.8 


18.0 


92.0 


1995 


22.8 


62.7 


83.5 


1995 


30.6 


20.6 


100.2 


NEB Forecast 
Motor Gasoline 


Light Fuel Oil, 
Kerosene and Stove Oil 


Diesel Fuel Oil 
Heavy Fuel Oil 
Petrochemical Feedstock 
Other Products 


Total All Products 


Export Formula Case 


Total All Products 


*Preliminary Actual 


NEB Forecast 
Motor Gasoline 


Light Fuel Oil, 
Kerosene and Stove Oil 


Diesel Fuel Oil 
Heavy Fuel Oil 
Petrochemical Feedstock 
Other Products 


Total All Products 


Export Formula Case 
Total All Products 


*Preliminary Actual 


1975* 


34.9 


64.9 


1975* 


62.8 


42 
Leg 
3 
OR 
S278) 


131.0 


1976 


Sa.0 


14.7 


63.8 


64.0 


1976 


66.0 


43 


132.3 


132.7 


SASKATCHEWAN 
Mb/d 
1977 1978 
36.0 36.0 
ies TES 
15.0 las 
0.6 0.5 
6.5 On 
65.4 65.8 
66.5 68.1 
ALBERTA 
Mb/d 
1977 1978 
68.9 TANS 
45 4.5 
28.6 296 
1.4 WS 
0.1 0.1 
S37! 34.4 
136.6 141.4 
140.0 147.6 


1979 


36.0 


66.2 


70.0 


1979 


WOH 


4.5 


146.0 


155.8 


1980 


67.0 


72.8 


1980 


Wes 


183.9 
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1985 1990 1995 


SIS 35:9 Sor 
720 Wee As 
Te (ESES) Lindh 
0.6 0.6 0.9 
8.6 10.2 11.8 


71.4 73.8 77.6 


88.7 98.2 106.0 


1985 1990 1995 


SO 81.8 82.8 


4.6 47 48 


12 1.6 ilay 
20.1 20.1 66.1 
42.8 48.8 55.4 


223.5 250.4 319.8 


13/ 
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BRITISH COLUMBIA 
Mb/d 


1975* 1976 1977 1978 1979 1980 1985 1990 1995 
NEB Forecast 


Motor Gasoline 61.9 63.4 66.7 69.0 UW 2 TSEC WSS 71.6 70.4 
Light Fuel Oil, 

Kerosene and Stove Oil D2 ZO 20.8 20.8 20.6 AO 19.9 Poa) 2S 
Diesel Fuel Oil Ziad SES SS 34.0 SI) 36.2 42.8 BONS By 6) 
Heavy Fuel Oil 227) 29.6 SOM 30.3 St0).S) 30.4 32.9 38.4 45.3 
Petrochemical Feedstock Os 0.6 O74 0.8 0.9 0.9 1.4 Wee) 2.4 
Other Products 19.5 20.5 Ze) AZO) 24.2 DOS 31.0 35.9 AN 7! 
Total All Products 154.4 166.5 173.0 177.9 182.4 186.0 203.8 218.4 239.2 


Export Formula Case 
Total All Products 168.4 177.6 186.3 195.5 204.0 247.4 281.4 314.7 
*Preliminary Actual 
YUKON & N.W.T. 
Mb/d 


1975* 1976 1977 1978 1979 1980 1985 1990 1995 
NEB Forecast 


Motor Gasoline il 7 1.8 1.8 2.0 Zod De 23 22 Dey 
Light Fuel Oil, 

Kerosene and Stove Oil 3.4 38 3.9 3.9 40 4.0 40 4.2 48 
Diesel Fuel Oil 4] 6.0 6.6 UN Teo 8.0 Hot 14.2 17.0 
Heavy Fuel Oil 0.5 0.8 1.0 eZ 1.4 LS 2S BL 4.0 


Petrochemical Feedstock = = = = = = a J a 
Other Products 2.0 Des 2.4 2.6 Dy 2.8 Bus) 4.0 4.6 


Total All Products 11.7 14.7 15.7 16.8 17.7 18.5 23.2 27.8 32.6 


Export Formula Case 


Total All Products 14.9 16.0 17.4 18.6 19.8 25.9 31.7 37.0 


*Preliminary Actual 
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Discussion of NEB Demand Forecasting 
Methodology 


Methodology 


In the following, a brief discussion is provided of the 
methodology underlying the total energy and oil demand 
forecasts presented elsewhere in the report. Further details are 
available on request from the Board staff. 


The demand for refined petroleum products is forecast in a 
total energy demand framework in which the demand for 
other energy types is explicitly forecast. Total energy demand 
(adjusted to take account of the relative burning efficiencies of 
the various fuels) is forecast in each end-use sector and region 
using econometric relationships, with projected regional values 
of economic activity, demographic and price variables. The 
application of assumed regional market shares yields forecast 
energy requirements for particular fuels in each end-use sector 
and region. The demands are forecast in terms of output Btu's. 
Input energy requirements are determined by dividing by the 
assumed burning efficiencies for each fuel and sector. Motor 
gasoline demand is forecast using a somewhat different 
method which is discussed in some detail below. 


The Forecasting Equations — Residential, 
Commercial and Industrial Sector 


For the residential, commercial and industrial sectors, the 
equations are estimated by pooling time series data (1961- 
1971) and cross section data (across the five major regions — 
Atlantic, Quebec, Ontario, Prairies and British Columbia). The 
data on energy consumption was from the Statistics Canada 
publication Detailed Energy Supply and Demand in Canada. 


In the residential sector, total (output) energy demand per 
household in each region is assumed to be a function of the 
weather, real personal disposable income per household, the 
price of energy relative to the consumer price index and the 
proportion of the housing stock consisting of single dwellings. 


In the commercial sector, regional output energy requirements 
are assumed to depend on the value of retail trade in real 
terms, the price of energy relative to the consumer price index, 
the proportion of employment in the commercial sector, and 
the proportion of the housing stock consisting of multiple 
dwellings. 
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Energy demand in the industrial sector is related to the level of 
industrial output, capital and labour employed in the indus- 
trial sector and the price of energy in the industrial sector 
relative to the price of industrial output. 


The basic equations for the residential, commercial and 
industrial sectors were originally developed at the Department 
of Energy, Mines and Resources. Several modifications have 
been made to the estimated equations described above and to 
the forecasts resulting from these equations. The modifications 
to the equations included reducing the estimated coefficient 
for the industrial price variable, revising a lag structure which 
spreads the price effect over a number of years, and removing 
the time trend for the Quebec commercial sector. Further, 
after the modifications were made, an analysis was carried out 
regarding the differences between forecast and actual values in 
the recent historical period, and, when deemed appropriate, 
adjustments were made to the forecasts to put them on track. 
These modifications and adjustments were made on a judge- 
mental basis. 


The approach used in developing the market shares for each 
fuel in these three sectors was largely judgemental, taking into 
account appropriate historical trends (from 1960 onwards) 
and assumptions as to the quantitative impacts of future 
relative prices. Regarding heavy fuel oil, information obtained 
through surveys conducted by the Board regarding short term 
future consumption plans of large industrial consumers was 
utilized. 


Petrochemicals 


The forecast of oil requirements for the production of 
petrochemicals was developed by forecasting of the produc- 
tion of primary petrochemicals (e.g. ethylene) in Canada, and 
then translating these demands into forecasts of oil and gas 
requirements for these levels of production. For the earlier 
years of the forecast period (generally through 1980), the 
forecasts of petrochemical production were based on an 
evaluation of information regarding company plans and 
proposals for petrochemical production. For the later years, 
the production forecasts were based on forecasts of Canadian 
demand for primary petrochemicals. In the case of ethylene, 
for example, it was assumed that Canadian production would 
come on stream to satisfy forecast Canadian demand (no 
imports) throughout the forecast period. Further, exports of 


350 million pounds of ethylene per year were assumed between 
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1978 and 1988. The geographical distribution of forecast 
primary petrochemical production (plant location) and the 
type of feedstock to be used were determined on a judge- 
mental basis, utilizing information from various sources. 
Historical data on oil used as a feedstock for petrochemical 
production (through the first six months of 1976) was 
obtained from the Statistics Canada publication Refined 
Petroleum Products, catalogue 45-004, monthly. 


Road Transportation Sector 


The Motor Gasoline Model 


This section describes the modelling steps from estimates of 
new car sales to forecasts of auto gasoline consumption. 


The first step is to estimate total sales of passenger auto- 
mobiles by using a regression equation which states that total 
auto sales per capita (including only persons in the driver age) 
depend positively upon per capita personal disposable income 
and negatively upon the unemployment rate and the real 
gasoline price index, that is, the gasoline price index deflated 
by the consumer price index. The equation uses pooled 
cross-section and time series data for the period 1966-1973 for 
nine provinces (72 observations) which exclude PEI and the 
Northwest Territories. Estimates of total auto sales obtained 
from the equation serve as a constraint on the total of sales of 
subcompact, compact, intermediate and full-sized models 
derived in the second step. 


In the second step, sales of subcompact, compact, and 
full-sized models are estimated using equations for these model 
types. Sales of intermediate models are obtained from the 
constraint that the sum of sales on the four model types must 
equal total auto sales obtained in the first step. 


The equation used in estimating sales of subcompact models 
relates sales of subcompacts to per capita real disposable 
income and the relative price of subcompacts, that is, the price 
of subcompacts relative to the average of prices of compact, 
intermediate and full-sized models. The equation for compact 
models postulates that sales of compacts depend positively 
upon the percentage rate of change in the real index of 
gasoline price, and negatively upon the unemployment rate 
and the relative price of compacts, that is, the price of 
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compacts relative to the average of prices of subcompact, 
intermediate and full-sized models. The equation for full-sized 
models in total auto sales depends negatively upon the 
unemployment rate and the real price of full-sized models, 
that is, the price of full-sized models deflated by the consumer 
price index. 


The third step involves adding the sales of the four model 
types to their respective stocks outstanding at the beginning of 
the year to obtain estimates of subcompact, compact, inter- 
mediate and standard cars on the road in a given year. 
Estimates of stocks of cars outstanding at the beginning of the 
year are obtained by applying retirement ratios for each car 
type in each province to the respective aggregate of the car 
type on the road during last year. 


Retirement ratios for each model type in each province are 
estimated using equations which relate percentage of models 
of a given year on the road to the age of the model. There are 
36 retirement equations for four model types in nine 
provinces. 


Estimates of numbers of subcompact, compact, intermediate, 
and full-sized models on the road are then multiplied by 
estimates of mileage travelled by each type and age to obtain 
estimates of mileage travelled by each type. 


Estimates of mileage travelled by each model type are 
obtained using equations which relate mileage travelled by a 
model type to its age. There are four auto mileage equations, 
one for each model type. 


Mileage travelled by each model type is then divided into 
urban and nonurban mileage by applying exogenously deter- 
mined proportions of urban and nonurban (mainly highway) 
mileage. This step thus gives estimates of urban and nonurban 
mileage travelled by each of the four auto types. 


Finally, estimates of urban and nonurban mileage travelled by 
each car type are divided by exogenous estimates of urban and 
nonurban fuel economies to obtain estimates of gasoline 
consumption for urban and nonurban travel by the four types. 
Total gasoline consumption by automobiles for any given year, 
can then be obtained by adding urban and nonurban consump- 
tion by the four car types. The non-automobile component of 
motor gasoline sales was estimated as a percentage of 
automobile gasoline sales. Adjustments to the model outputs 
were made to put the sales on track for 1975. 


Diesel Fuel — Road Transportation 


The forecast of road diesel fuel oil is derived by applying 
judgemental estimates to the results of an equation which 
relates consumption to real domestic product and a time 
trend. These forecasts were modified in the light of recent 
diesel consumption data, expected fuel economies in new 
trucks and anticipated effects of higher prices. 


Rail, Air and Marine Transportation Sector 


For each of the rail, air and marine transportation sectors, an 
equation was developed on the basis of historical demand 
using time series data for total Canada. For the air and marine 
sectors, the estimation period was 1958-1973 and for the rail 
sector, 1960-1973. 


Rail and marine transportation total energy demands are 
related to real domestic product in mining, manufacturing and 
agriculture which are the sectors providing the bulk of goods 
transported by rail and by ship. A national forecast of total 
energy requirements is obtained and then the market shares 
for each fuel are applied. The demand for each fuel in each of 
seven regions is obtained by applying regional shares which 
have been determined through analysis of historical trends or 
Board contacts with shippers. 


In the air transportation sector, an equation relates real gross 
national product and the index of real air fares to consump- 
tion per capita of the total of aviation gasoline and aviation 
turbo fuel. The demand for aviation gasoline is then forecast 
for various subsectors — Canadian commercial airlines, domes- 
tic governments, foreign airlines and governments and general 
aviation. This forecast of consumption of aviation gasoline 
obtained through analysis of historical trends and market 
intelligence is then subtracted from the national forecast of 
total fuel use to obtain the forecast of requirements for turbo 
fuel. Regional spreading ratios are then applied to each of the 
fuel forecasts to result in a forecast in each region. The 
aviation fuel demands are included in the ‘other products”’ 
category in this report. 


Other Products 


The demand for lubes and greases, and asphalt are obtained 
from equations relating these demands to the previous year’s 
demand and the current level of real domestic product. 
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APPENDIX K 


COMPARISON OF NEB AND EMR 
DEMAND FORECASTS 


The tables below compare selected economic, demographic 
and energy demands for three energy projections. The first 
column represents one of the scenarios published by the 
Department of Energy, Mines and Resources in An Energy 
Strategy for Canada. This is referred to as the EMR 1976 
projection. The EMR projections for individual petroleum 
products shown below are derived from unpublished documen- 
tation provided to the Board by EMR. The forecast published 
by the Board in September 1975, Canadian Oil Supply and 
Requirements is referred to as the NEB 1975 forecast while 
the current Scenario | forecast is referred to as NEB 1977. 


The EMR scenario selected is the one in which the assump- 
tions regarding economic growth and the international oil 
prices most closely resemble the assumptions of the NEB 
Scenario I. 


EMR NEB NEB 


1976 1975 1977 
Real Gross National Product 
% Average Annual Growth 
1976-1980 5.4% 50% 54% 
1980-1990 3.6%. 45%: ~3.6% 
Population 
% Average Annual Growth 
1961-1970 1.8% 1.8% 1.8% 
1976-1980 1.3% 1.3% 1.3% 
1980-1990 1.2% 1.2% 1.2% 
Total Primary Energy Demand 
Trillions of Btu's 
1980 9305" 11,128 -Yoo2 
1985 11,469 13,818 11,042 
1990 13.472 \17 035 "124600 
Total Primary Energy Demand 
% Average Annual Growth 
1975-1980 Ab 57% 3.9% 
1980-1985 S27) BAA Ae 
1985-1990 S137) ao eae 
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EMR NEB NEB 


1976. 21975. » 1077 
Total Petroleum Product. 
Demand Mb/d 
1980 1988 1922 
1985 2289 2099 
1990 2649 228A 
Motor Gasoline Demand Mb/d 
1980 686* 637 664 
1985 STt* 716 677 
1990 G38" ¥32)| 640 


Light Fuel Oil, Kerosene 
Demand Mb/d 


1980 366 S35 329 
1985 C2) Sey 334 
1990 290 381 346 
Diesel Fuel Oil Demand Mb/d 
1980 WS 243 239 
1985 196 300 278 
1990 219 369 S27 
Heavy Fuel Oil Demand Mb/d 
1980 356 ARC Wao nied voles 
1985 354 7) aS Sees 
1990 | 525**" 4q2 
Conservation of Total Petroleum 
Products for purposes of Oil 
Export Formula 
1980 | 6% 9% 
1985 9% 17% 
1990 11% 21% 
Basic Price Assumptions; 
Domestic Price Approaches 1978 1980 1980 
International Price 
Natural Gas Reaches Btu 
Parity with Crude 1978 1978 1980 


* This EMR scenario does not include the effects of the Federal 
Government fuel economy targets. The Strategy Paper indicated 
that with the inclusion of these mileage standards, gasoline demand 
would be substantially reduced. 

** Adjusted upwards by 30 Mb/d shown in the 1976 NEB report as 
petrochemical feedstock. 
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1975 REQUIREMENTS FOR CRUDE OIL AND EQUIVALENT 
Comparison of Forecasts 
Mb/d 
NEB 
Export 
NEB Formula 

East of the Ottawa Valley Line Gulf Imperial Shell Texaco Forecast Case 
Total Market Product Sales pee) | 716 TES 748 Hee — 
Deduct Product Imports 28 34 28 29 28 ~ 
Add Product Exports 54 51 64 56 54 ~— 
Net Product Transfers Out/(In) eZ 46 30 24 30 — 
Losses, Industry Use and Other Adjustments 34 58 23 60 33 — 
Deduct Gas Plant Butanes Supplied to Refineries _ — — — — — 
Deduct Foreign Feedstock Refined 816 830 818 851 815 = 
Indigenous Crude Oil and Equivalent Requirements if 10 6 8 7 = 
West of the Ottawa Valley Line 
Total Market Product Sales 853 865 848 GHZ 862 = 
Deduct Product Imports 12 11 9 12 12 = 
Add Product Exports 4] 36 40 38 oD) pz 
Net Product Transfers Out/(In) (32) (46) (30) (24) (30) = 
Losses, Industry Use and Other Adjustments 30 50 4) 76 34 es 
Deduct Gas Plant Butanes Supplied to Refineries 10 14 1 1d 14 = 
Deduct Foreign Feedstock Refined 1 — = = 1 
Indigenous Crude Oil and Equivalent Requirements 869 879 878 939 871 = 
Canada 
Total Market Product Sales 1584 1581 1583 1620 1595 = 
Deduct Product Imports 40 42 oF (41) 40 = 
Add Product Exports 95 86 104 94 86 = 
Losses, Industry Use and Other Adjustments 64 108 64 136 67 eS 
Deduct Gas Plant Butanes Supplied to Refineries (10) (14) (12) (11) 14 sae 
Deduct Foreign Feedstock Refined (817) (830) (818) (851) 816 ae 
Indigenous Crude Oil and Equivalent Requirements 876 889 884 947 878 = 
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1976 REQUIREMENTS FOR CRUDE OIL AND EQUIVALENT 


Comparison of Forecasts 


East of the Ottawa Valley Line 


Total Market Product Sales 


Deduct Product Imports 
Add Product Exports 


Net Product Transfers Out/(In) 

Losses, Industry Use and Other Adjustments 
Deduct Gas Plant Butanes Supplied to Refineries 
Deduct Foreign Feedstock Refined 


Indigenous Crude Oil and Equivalent Requirements 


West of the Ottawa Valley Line 
Total Market Product Sales 


Deduct Product Imports 
Add Product Exports 


Net Product Transfers Out/(In) 

Losses, Industry Use and Other Adjustments 
Deduct Gas Plant Butanes Supplied to Refineries 
Deduct Foreign Feedstock Refined 


Indigenous Crude Oil and Equivalent Requirements 


Canada 
Total Market Product Sales 


Deduct Product Imports 
Add Product Exports 


Losses, Industry Use and Other Adjustments 
Deduct Gas Plant Butanes Supplied to Refineries 
Deduct Foreign Feedstock Refined 


Indigenous Crude Oil and Equivalent Requirements 


*includes line fill 
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Mb/d 


Imperial 


760 


46 
28 


49 


1007 


Shell 


793 


11 
14 


15 
a2 


1001 


Texaco 


Wigs 


48 
ike 


af 


NEB 
Forecast 
759 


23 
34 


18 
18 


716 
975 


NEB 
Export 
Formula 
Case 


e's 


23 
34 


18 


734 
984 
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1977 REQUIREMENTS FOR CRUDE OIL AND EQUIVALENT 


Comparison of Forecasts 


East of the Ottawa Valley Line 


Total Market Product Sales 


Deduct Product Imports 
Add Product Exports 


Net Product Transfers Out/(In) 

Losses, Industry Use and Other Adjustments 
Deduct Gas Plant Butanes Supplied to Refineries 
Deduct Foreign Feedstock Refined 


Indigenous Crude Oil and Equivalent Requirements 


West of the Ottawa Valley Line 
Total Market Product Sales 


Deduct Product Imports 
Add Product Exports 


Net Product Transfers Out/(In) 

Losses, Industry Use and Other Adjustments 
Deduct Gas Plant Butanes Supplied to Refineries 
Deduct Foreign Feedstock Refined 


Indigenous Crude Oil and Equivalent Requirements 


Canada 
Total Market Product Sales 


Deduct Product Imports 
Add Product Exports 


Losses, Industry Use and Other Adjustments 
Deduct Gas Plant Butanes Supplied to Refineries 
Deduct Foreign Feedstock Refined 


Indigenous Crude Oil and Equivalent Requirements 


Mb/d 


Imperial 


805 


69 
28 


27 


1230 


Shell 


820 


i) 
Yay 


19 


1235 


Texaco 


801 


48 
86 


Zz 
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NEB 

Export 

NEB Formula 
Forecast Case 
810 843 
67 67 
7 i 

18 18 
44 46 
562 CO, 
250 250 
950 974 
18 18 
49 49 
(18) (18) 
4] 42 
23 aS 
981 1006 
1760 1817 
85 85 
56 56 
85 88 
Zo 26 
562 HOF 
123) 1256 
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1978 REQUIREMENTS FOR CRUDE OIL AND EQUIVALENT 


Comparison of Forecasts 


East of the Ottawa Valley Line 


Total Market Product Sales 


Deduct Product |mports 
Add Product Exports 


Net Product Transfers Out/(In) 

Losses, Industry Use and Other Adjustments 
Deduct Gas Plant Butanes Supplied to Refineries 
Deduct Foreign Feedstock Refined 


Indigenous Crude Oil and Equivalent Requirements 


West of the Ottawa Valley Line 
Total Market Product Sales 


Deduct Product Imports 
Add Product Exports 


Net Product Transfers Out/(In) 

Losses, Industry Use and Other Adjustments 
Deduct Gas Plant Butanes Supplied to Refineries 
Deduct Foreign Feedstock Refined 


Indigenous Crude Oil and Equivalent Requirements 


Canada 
Total Market Product Sales 


Deduct Product Imports 
Add Product Exports 


Losses, Industry Use and Other Adjustments 
Deduct Gas Plant Butanes Supplied to Refineries 
Deduct Foreign Feedstock Refined 


Indigenous Crude Oil and Equivalent Requirements 
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Mb/d 


Gulf 


810 


Imperial 


834 


96 
SO 


zi 


1261 


Shell 


845 


1300 


Texaco 


834 


50 
94 


26 


NEB 
Forecast 


834 


582 
1341 


NEB 
Export 
Formula 
Case 


885 


1388 
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1979 REQUIREMENTS FOR CRUDE OIL AND EQUIVALENT 


Comparison of Forecasts 


East of the Ottawa Valley Line 


Total Market Product Sales 


Deduct Product Imports 
Add Product Exports 


Net Product Transfers Out/(In) 

Losses, Industry Use and Other Adjustments 
Deduct Gas Plant Butanes Supplied to Refineries 
Deduct Foreign Feedstock Refined 


Indigenous Crude Oil and Equivalent Requirements 


West of the Ottawa Valley Line 
Total Market Product Sales 


Deduct Product Imports 
Add Product Exports 


Net Product Transfers Out/(In) 

Losses, Industry Use and Other Adjustments 
Deduct Gas Plant Butanes Supplied to Refineries 
Deduct Foreign Feedstock Refined 


Indigenous Crude Oil and Equivalent Requirements 


Canada 
Total Market Product Sales 


Deduct Product Imports 
Add Product Exports 


Losses, Industry Use and Other Adjustments 
Deduct Gas Plant Butanes Supplied to Refineries 
Deduct Foreign Feedstock Refined 


Indigenous Crude Oil and Equivalent Requirements 


Mb/d 


Imperial 


1333 


Shell 


866 


1337 


Texaco 


864 


ye 
103 


26 
63 
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NEB 

Export 

NEB Formula 
Forecast Case 
851 923 
70 70 
3 Ue 
(10) (10) 
43 47 
ve! 653 
250 250 
1021 1089 
OES 23 
87 87 
10 10 
58 61 
25 25 
1128 1199 
1872 2012 
93 93 
100 100 
101 108 
25 25 
oe! 653 
1378 1449 
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1980 REQUIREMENTS FOR CRUDE OIL AND EQUIVALENT 


Comparison of Forecasts 


East of the Ottawa Valley Line 


Total Market Product Sales 


Deduct Product Imports 
Add Product Exports 


Net Product Transfers Out/(In) 

Losses, Industry Use and Other Adjustments 
Deduct Gas Plant Butanes Supplied to Refineries 
Deduct Foreign Feedstock Refined 


Indigenous Crude Oil and Equivalent Requirements 


West of the Ottawa Valley Line 
Total Market Product Sales 


Deduct Product Imports 
Add Product Exports 


Net Product Transfers Out/(In) 

Losses, Industry Use and Other Adjustments 
Deduct Gas Plant Butanes Supplied to Refineries 
Deduct Foreign Feedstock Refined 


Indigenous Crude Oil and Equivalent Requirements 


Canada 
Total Market Product Sales 


Deduct Product Imports 
Add Product Exports 


Losses, Industry Use and Other Adjustments 
Deduct Gas Plant Butanes Supplied to Refineries 
Deduct Foreign Feedstock Refined 


Indigenous Crude Oil and Equivalent Requirements 
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Mb/d 


Gulf 


853 


1397 


Imperial 


1370 


Shell 


889 


1414 


Texaco 


892 


110 


NEB 
Forecast 


866 


64 
Lv, 


1423 


NEB 
Export 
Formula 
Case 


961 


64 
17 


(19) 
49 


1OZzs 
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1985 REQUIREMENTS FOR CRUDE OIL AND EQUIVALENT 


Comparison of Forecasts 


East of the Ottawa Valiey Line 


Total Market Product Sales 


Deduct Product Imports 
Add Product Exports 


Net Product Transfers Out/(In) 

Losses, Industry Use and Other Adjustments 
Deduct Gas Plant Butanes Supplied to Refineries 
Deduct Foreign Feedstock Refined 


Indigenous Crude Oil and Equivalent Requirements 


West of the Ottawa Valley Line 
Total Market Product Sales 


Deduct Product Imports 
Add Product Exports 


Net Product Transfers Out/(In) 

Losses, Industry Use and Other Adjustments 
Deduct Gas Plant Butanes Supplied to Refineries 
Deduct Foreign Feedstock Refined 


Indigenous Crude Oil and Equivalent Requirements 


Canada 
Total Market Product Sales 


Deduct Product Imports 
Add Product Exports 


Losses, Industry Use and Other Adjustments 
Deduct Gas Plant Butanes Supplied to Refineries 
Deduct Foreign Feedstock Refined 


Indigenous Crude Oil and Equivalent Requirements 


Mb/d 


Imperial 


1011 


103 
28 


(16) 
76 


996 


1225 


1236 


2236 


103 
30 


164 

43 
1053 
1236 


Shell 


VON 


Texaco 


1042 


60 
116 


17 


1191 
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NEB 
Export 
NEB Formula 

Forecast Case 
953 1149 
60 60 
sites iS 
48 58 
706 912 
250 250 
1146 Weuy 
60 60 
62 74 
28 28 
1240 1483 
2099 2526 
60 60 
15 WS 
110 eZ 
28 28 
706 912 
1490 (WJESS: 
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1990 REQUIREMENTS FOR CRUDE OIL AND EQUIVALENT 


Comparison of Forecasts 


East of the Ottawa Valley Line 


Total Market Product Sales 


Deduct Product Imports 
Add Product Exports 


Net Product Transfers Out/(In) 

Losses, Industry Use and Other Adjustments 
Deduct Gas Plant Butanes Supplied to Refineries 
Deduct Foreign Feedstock Refined 


Indigenous Crude Oil and Equivalent Requirements 


West of the Ottawa Valley Line 
Total Market Product Sales 


Deduct Product Imports 
Add Product Exports 


Net Product Transfers Out/(In) 

Losses, Industry Use and Other Adjustments 
Deduct Gas Plant Butanes Supplied to Refineries 
Deduct Foreign Feedstock Refined 


Indigenous Crude Oil and Equivalent Requirements 


Canada 
Total Market Product Sales 


Deduct Product Imports 
Add Product Exports 


Losses, Industry Use and Other Adjustments 
Deduct Gas Plant Butanes Supplied to Refineries 
Deduct Foreign Feedstock Refined 


Indigenous Crude Oil and Equivalent Requirements 


150 


Mb/d 


Imperial 


1721 


Wats 


2506 


90 
10 


180 
43 
1196 
liciey/! 


Shell 


1149 


102 


300 
1081 


2229 


65 
224 


154 
2 
1449 


1081 


Texaco 


1201 


67 
126 


12 


1355 


NEB 
Forecast 


987 


1655 


NEB 
Export 
Formula 
Case 


1239 


60 
TS 
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1995 REQUIREMENTS FOR CRUDE OIL AND EQUIVALENT 


Comparison of Forecasts 


East of the Ottawa Valley Line 


Total Market Product Sales 


Deduct Product Imports 
Add Product Exports 


Net Product Transfers Out/(In) 

Losses, Industry Use and Other Adjustments 
Deduct Gas Plant Butanes Supplied to Refineries 
Deduct Foreign Feedstock Refined 


Indigenous Crude Oil and Equivalent Requirements 


West of the Ottawa Valley Line 
Total Market Product Sales 


Deduct Product Imports 
Add Product Exports 


Net Product Transfers Out/(In) 

Losses, Industry Use and Other Adjustments 
Deduct Gas Plant Butanes Supplied to Refineries 
Deduct Foreign Feedstock Refined 


Indigenous Crude Oil and Equivalent Requirements 


Canada 
Total Market Product Sales 


Deduct Product Imports 
Add Product Exports 


Losses, Industry Use and Other Adjustments 
Deduct Gas Plant Butanes Supplied to Refineries 
Deduct Foreign Feedstock Refined 


Indigenous Crude Oil and Equivalent Requirements 


Mb/d 


1612 


Imperial 


122) 
106 


j 
84 


1334 


2744 


106 
12 


190 
og 
952 
1849 


Shell 


1020 


1247 


110 


250. 
1269 


2437 


OS 
266 


168 
12 
1497 
1269 


Texaco 


13/93 


74 
129 


6 


1536 
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NEB 

Export 

NEB Formula 
Forecast Case 
1073 1347 
60 60 
'5) tS 
Bil 65 
829 Villy 
250 250 
1358 1734 
5 5 
70 90 
28 28 
1405 1801 
2431 3081 
60 60 
20 20 
eA 155 
28 28 
829 HUY 
1655 2051 
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1976 
(RW 
1978 
1o72 
1980 
1985 
1990 
1995 


REQUIREMENTS FOR INDIGENOUS HEAVY CRUDE OIL 
Comparison of Forecasts 


AERCB 


ee) 
67 
85 
96 
103 
124 
148 
180 


Ashland 


46 
49 
By 
54 
64 
61 
78 
9S 


Gulf 


90 
120 
127 
114 
115 

87 

89 

88 


Mb/d 


Husk 


92 
E15 
98 
100 
103 
iW 
25 
136 


(1) Figures shown for 1980, 85 and 90 were submitted as 1981, 86, 91. 


(2) Details below. 


1976 
Lo 
1978 
(O72 
1980 
1985 
1990 
1995 


152 


WOV Requirements for 
Asphalt — Yielding 
Crude Oil 


oy 
a5) 
58 
62 
65 
84 
100 
119 


y 


Vip 
18 
16 
1 
us 
15 
15 
16 


IPAC(1) 


Requirements for 
Midale 
Crude Oil 


Pacific 


7s 
74 
i 
80 
83 
98 
118 
140 


T otal 
WOV 


74 
1 
1s 
1 
80 
oe 
TS 
134 


Pan Cdn. Shell 


15 
70 
ie: 
was) 
83 
82 
94 
106 


Montreal 
Requirements 


46 
50 
OZ 
56 
58 
62 
62 
76 


NEB(2) 


79 

98 
108 
Tz 
ite 
134 
150 
169 


Total 
Canada 


79 
98 
108 
Ast Z 
TS 
134 
150 
169 


1976 
1977 
1978 
1979 
1980 
1985 
1990 
#995 


NOTE: 
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REQUIREMENTS FOR INDIGENOUS CRUDE OIL AND EQUIVALENT 


NEB FORECAST 


Total 


O76 
an | 
1341 
1378 
1423 
1490 
1585 
1655 


Heavy Crude 
Oil 


79 

98 
108 
diz 
115 
134 
150 
169 


NEB Forecast 
Mb/d 


Light Crude 
Oil and 
Equivalent 


896 
113s 
1233 
1266 
1308 
1356 
1385 
1486 


NEB EXPORT FORMULA CASE 


Total 


984 
1256 
1388 
1449 
1523 
13S 
1880 
2051 


Heavy Crude 
Oil 


79 

98 
108 
We 
iS 
134 
150 
169 


Included in requirements are the following volumes of crude shipped to refineries east of the Ottawa Valley Line: 


1976 — 90 Mb/d shipped 
including line fill 


by pipeline, 


1977 to 1995 — 250 Mb/d shipped by pipeline 


Light Crude 
Oil and 
Equivalent 


905 
1158 
1280 
1337 
1408 
1599 
1730 
1882 
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APPENDIX O 


NEB NEWS RELEASE OF 23 NOVEMBER, 1976 


1977 EXPORTS OF CRUDE OIL AND 
EQUIVALENT 


Ottawa — The National Energy Board announced today that, 
pending the outcome of the Oil Supply and Requirements 
Hearing held during October, it has made a decision with 
respect to exports of crude oil and equivalent hydrocarbons 
from January 1st, 1977 until further notice. The essential 
details are as follows: 


- light crude oil and heavy crude oil will be licensed separately 


- based on the data and the formula contained in the Board's 
September 1975 Report on Canadian Oil Supply and 
Requirements, the volume of light crude oil available for 
licensing will be 180 Mb/d 


- the volume of heavy crude oil available for licensing will be 
the difference between the Board’s estimates of Canadian 
heavy oil producibility and Canadian demand, now anti- 
cipated to be some 125 Mb/d for January 


* steps will be taken, if necessary, to maintain minimum 
exports of Lloydminster-type blend crude oil at the current 
level 


* the volumes to be licensed for January will be determined 
early in December when the January nominations of 
Canadian refiners have been received 


For licensing purposes, the light crude oil category will include 
condensate and synthetic crude oil. As in the past, the heavy 
crude oil category will include Lloydminster-type blends, 
Smiley-Coleville heavy blend, Fosterton, Midale-Weyburn, 
Bow River, Chauvin, Viking-Kinsella, Wainwright and any 
other export streams below 25° API. 


The levels of export are subject to modification upon 


publication, early in 1977 of the Board's report of its findings 
on the October hearing. 
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CANADA 


ll September 1978 


The Honourable Alastair Gillespie, P.C., 
Minister of Energy, Mines and Resources, 
Ottawa, Ontario. 


Dear Mr. Gillespie: 


In accordance with the provisions of Section 22(2) 
of the National Energy Board Act, I am pleased to submit the 
Board's response to your request of 16 January 1978 that the 
Board investigate and report on a range of possible oil 
Supply esituations: thal might. occur Over the next 100to 15 
years and the import dependency that might develop for 
British Columbia consumers, as well] as for eastern 
Canadians. 


As you know, the Board held a public inquiry to 
seek information and views concerning oil supply and demand 
matters in order to assist it in responding to your request. 
The Board's report, entitled "Canadian Oil Supply and 
Requirements, September 1978", which contains a summary of 
the evidence and the Board's conclusions, is attached. 


One thes basic of “its "current projection of o1] 
supply and requirements, the Board concludes that it should 
not be necessary to increase the capacity of existing oi] 
importing facilities during the forecast period ending in 
1995. This is a change from the view the Board expressed in 
iveslOm orl report that it was Iakely that refineries west 
of the Ottawa Valley would need imported oil in the 1980's. 
The changed outlook reflects a lower anticipated increase in 
demand as well as an improved supply forecast, particularly 
in oil sands development. 


Having concluded that existing oil importing 
facilities should be adequate over the forecast period, it is 
not necessary to comment on the relative merits of the east 
Coast and west coast, for new port facilities. 


i 


The Board's conclusions have been,based upon 
conditions foreseen at the time of the inquiry. The recent 
government announcements concerning changes in the pricing 
mechanism for both oil and gas could have some effect on the 
Board's oil supply and demand forecasts. However, the Board 
would not expect this to change the general conclusions 
Contained, in tire, mepore. 


You whl l~anote in the report that ithe Board nas 
reviewed and commented upon other matters, such as 
determination of export volumes, that were not included in 
your request but were discussed at the inquiry. 


Yours Sincerely, 


9 & Attlee 


JeGe ovcaDDAaCk, 
Chairman 
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R. Walker 


G.M. Burden 
D. SCOLL 


A.R. O'Brien 
J.D. McWilliams 


S. Wiltshire 
Ew -Savirl le 


R.G. Farquharson 


Jed. Marshall 
M.M. West 
Weoe Hunter 
OEY JkgpMl AS ye le baie a) 
DG cna 

J. Francis 

C. Campbel] 


I.B. MacOdrum 
D. Trineer 


Oe Francis 
C. Campbell] 


D. Houde 

R.W. Macaulay 
R. Smith 

G. Godsoe 

I. McMahon 


EOC. NewoDoula 
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Imperial Oi] Limited 


Independent Petroleum 
Association of Canada 


Industrial] Gas Users 
Association 


Interprovincia] Pipe 
Line Limited 


Kitimat Pipe Line Ltd. 


Murphy Oi] Company Ltd. 


Norcen Energy Kesources 
Limited 


Ontario Hydro 


Pacirtie -petroleums Ltd. 


PanCanadian Petroleum 
Dimi ted 


Petrosar Limited 
Polar Gas Limited 
Polysar Limited 
Procureur général de 


la province de Québec 


Provinces Or Ontario 
Ministry of Energy 


Province of Nova Scotia 
Shell Canada Limited 


Sun Oil Company of 
Canada Limited 


Poke Carpenter 
W. Beaudry 


C. Neufeld 
J.H. Farrel] 
Bake po enges 


S. Trachimovsky 
M.A. Brown 


J. Francis 
C. Campbell 


A. Thom] inson 
2H. amar 


iD pyle! 
K.J. MacDonald 
A. Bigué 


MVilasl 


Texaco Canada Inc. 


The Consumers' Gas 
Company and the Northern 
and Central Gas 
Corporation laimpted 


TransCanada PipeLines 
Limited 


Union Carbide Canada 
Limited 


United Fishermen and 
Allied Workers Union 


National Energy Board 


GLOSSARY OF TERMS 


ABBREVIATION OF TERMS 


API American Petroleum Institute. 

Dba. barrels; 1 barrel is equal to 34.9723 Imperial 
gallons. 

Bcf Dil kLon (io) cubic feet. 


Btu60/61 British thermal unit; the amount of heat required 
to raise the temperature of one pound of water ] 
degree Fahrenheit from 60° to 61°. 


CHEP Canadian Home Insulation Program. 

CPI Consumer Price Index. 

DOE Department of Energy (United States). 

EOV East of the Ottawa Valley (Line). 

FOB Frelgnt, on Board. 

GCOS Great Canadian Oil] Sands Ltd. 

GNP Gross National Product. 

GPP Gross Provincial Product. 

LPG Liquefied Petroleum Gases. 

Mbb1. Thousand barrels. 

Mb/d Thousand barrels per day. 

Mcf Thousand cubic feet. 

MMcf Mal on. cub uc .fect. 

MMstb Million stock tank barrels. 

NGL Natural Gas Liquids. 

Quad Equal) to 1 quadrillion Btu's. A quadyillion is 
eGiiali stovoneemiulsiitonbs biton,, wee. 10. 

RDP Real Domestic Product. 

shel a Tri Wlon cubic tree ts, 

ULCC Ultra Large Crude Carrier. 

VLCC Very Large Crude Carrier. 

WOV West of the Ottawa Valley (Line). 
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CAERCB 


TAG TIN 


VAC bewtas 


"Alyeska" 

"Amoco" 

"APEC" 

"Ashland" 

~BGEGS 

"pp" 

"British Columbia" 
"Canadian Hidrogas" 
"Canadian Wildlife" 
"Chevron Canada" 
“Chevron otandard,: 


COEF L oo 0 


EGCORS he 
"Consumers ™ 
Lay a ye 


"CRND" 


MGR iT] 
ww Dome Ul] 
i] Dow" 


{DuPont 


ABBREVIATIONS OF NAMES 


Alberta Energy Resources Conservation 
Board 


The Alberta Gas Trunk Line Company 
Limited 


Department of Energy and Natural 
Resources - Government of Alberta 


Alyeska Pipeline Service Company 
Amoco Canada Petroleum Company Ltd. 
Atlantic Provinces Economics Council 
Ashland Oi] Canada Limited 

British Columbia Energy Commission 
BP Exploration Canada Limited 
Government of British Columbia 
Canadian Hidrogas Resources Ltd. 
Canadian Wildlife Federation 
Chevron Canada Limited 
Standard Limited 


Chevron 


Of Forest Industries of 
Columbia 


Council 
BY ttersh 


Coalition Against Supertankers 
The Consumers' Gas Company 


Canadian Petroleum Association 


Canadians for Responsible Northern 
Development 


Canadian Trucking Association 
Dome Petroleum Limited 
Dow Chemical of Canada, Limited 


DuPont of Canada Limited 
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1 EMR" 


"Fisher's" 
"Foothilds: 
"Gaz Métro" 
2Gu if 


HBOG W 


"Home iT) 
"Husky" 
MTGUAY 


"Imperial" 


Minterprovincial.. 


Gir = 1 Pi 


PLPAC 


“Kitimat 
"Lakehead" 


"Manitoba" 
"McDaniel" 
"Mobil" 
"Murphy" 

"N.B. Power" 
"New Brunswick" 


"Newfound! and" 


"Norcen" 


"Northern and 
Central” 


"Nova Scotia" 


Federal Department of Energy, Mines 
Resources 


EiT29sEushersSs*Sons Ltd. 

Foothills Pipe Lines (Yukon) Ltd. 
Gaz Métropolitain, inc. 

Gulf Canada Limited 


Hudson's Bay Oil and Gas Company 
Limited 


Home Oil] Company Limited 

Husky Oil Operations Ltd. 
Industrial Gas Users Association 
Imperial Oil Limited 
Interprovincial Pipe Line Limited 
Independent Petroleum Association 
of Canada 

Kitimat Pipe Line Ltd. 

Lakehead Pipe Line Company, Inc. 


Manitoba Energy Council 
McDaniel Consultants (1965) Ltd. 
Mobil Oil Canada, Ltd. 


Murphy Oil] Company Ltd. 


and 


New Brunswick Electric Power Commission 


Government of New Brunswick 


Department of Mines and Energy, 


Government of Newfoundland and Labrador 


Norcen Energy Resources Limited 


Northern and Central Gas Corporation 


Limited 


Nova Scotia Energy Council and the 
Province of Nova Scotia 
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LOnbarvoy - Ministry of Energy, Government of 


Ontario 
FOSSA. - 8Thes@lleophilie Sieve SocietygofsAlberta 
“Paciirc =| Pacific Petroleums Ltd. 
"Panarctic" =iePananctromMOrls Led. 
"PanCanadian" - PanCanadian Petroleum Limited 
"Petalta" - Petrochemicals Alberta Project 
"Petrofina" - Petrofina Canada Ltd. 
"Petrosar" - Petrosar Limited 
“POmain - Polar Gas Limited 
"Polysar \ - Polysar Limited 
"Dortland-Montreal" - Portland-Montreal Pipeline System 
a - People, Tides and Energy 
"Quebec" =4 JMintsthysofiNatunalm@kesources, 


Government of Quebec, and 
Ministhy ofpindustryeandscommerce, 
Government of Quebec 


"Rainbow" - Rainbow Pipe Line Company, Ltd. 


"Saskatchewan" - Department of the Attorney General, 
Province of Saskatchewan 


POCLDA, - Strait of Canso Industrial Development 
Authority 

yonedae - Shell Canada Limited 

"Smithers" - Smithers Conservation Centre 

“SPEC. - Canadian Scientific Pollution and 


Environmental Control Society 


rSOS. - The North Coast Committee to Save 
Our Snores 


ASTOR GOI - Sun Oil Company of Canada Limited 
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"Texaco" - Texaco Canada Inc. 


“TransCanada” ror - TransCanada PipeLines Limited 

STCpT,* 

"Trans Mountain" - Trans Mountain Pipe Line Company Ltd. 

“TMOPLGY - Trans Mountain Oil] Pipe Line 
Corporation 

TUBCIGS - Union of B.C. Indian Chiefs 

"UFAWU" - United Fishermen and Allied Workers 
Union 

LUnion® - Union Gas Limited 

tunren iarbide= - Union Carbide Canada Limited 

"Westcoast" - Westcoast Transmission Company Limited 

"Worldwide" - Worldwide Energy Company Ltd. 
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EXPLANATION OF TERMS 


°API - Degree(s) API. A relative measure of the specific 
Gravity of crude olls-) eCrude oils with a higher value jJoE 
°API have a lower specific gravity. 


Bitumen - A naturally occurring viscous mixture composed 
mainly of hydrocarbons heavier than pentane which may 
contain sulphur compounds and that in its natural] state is 
not recoverable at a commercial rate through a well. 


Blowdown - The production of gas either from the gas cap of 
an oil reservoir normally after depletion of the oil, or 
from a cycled gas pool upon cessation of the Cy Claing 
operation. 


CANDIDE - A large computerized econometric model of the 
Canadian economy which has been developed by the Economic 
Council of Canada with the assistance of several departments 
of the Federal Government. The development of the model has 
been proceeding since 1970, and the current version, CANDIDE 
1.2M, was developed in 1976. The model being used at the 
Board is the 1.2M version with further modifications made by 
Board staff. 


Carbon Dioxide ("CO") Flooding- A tertiary recovery 
process in which cafbon dioxide is injected into the 
reservoir under conditions which result in the injected 


material mixing with the reservoir fluid. 


Chemical Flooding - A tertiary recovery process in which 
water with added chemicals is injected into a petroleum 
reservoir. Three of the common groups of chemicals which 
may be added are surfactants, polymers, and alkaline 
chemicals. 


Condensate - As used herein, synonymous with pentanes plus. 


Conventional Areas - Those areas of Canada which have a long 
history of Oil production. The term "conventional" also 
refers to those reservoirs from which, in their natural 
state, oil will flow to a wellbore in commercial quantities. 


Conventional Recovery - Crude oi) recovery from a petroleum 
reservoir resulting from primary recovery, infill drilling, 
or waterflood. 


Crude Oil and Equivalent Hydrocarbons - Sometimes referred 
to as "Crude Oi] and Equivalent". Includes crude oil, 
synthetic crude oil produced from oil sands plants, and 
pentanes plus. 


MAY 


Cyc lanouGas \Pools—» A natural igas'ipoo!] rfrom which the 
natural gas produced is processed to remove one or more of 
the components of the natural gas stream and is reinjected 
into the same pool to maintain reservoir pressure and 
enhance liquid recovery from the pool. 


Elasticity - In relation to demand, a measure of the 
responsiveness of demand for a product to a change in values 
of the variables affecting demand. 


Enhanced Recovery - See "Recovery". 


Established Reserves - Those reserves, both naturally 
occurring and synthetic, which on the basis of identified 
economic considerations and within a specified time frame, 
are considered to be recoverable with a high degree of 
certainty from known reservoirs, through the application of 
currently accepted recovery techniques. 


Feedstock - Raw material supplied to a refinery or 
petrochemical plant. 


Frontier Reserves - Reserves of crude oil in the offshore 
areas, the High Eastern Arctic region, and the Mackenzie 
Delta-Beaufort area. 


Heavy Crude Oil - A term loosely applied to crude oils with 
a low API gravity. For a more detailed explanation of the 
National Energy Board's classification of heavy crude oi] 
see Appendix K. 


Hog Fuel - Fuel consisting of bark, shavings, sawdusts and 
low grade lumber and lumber rejects that result from the 
operation of pulp mills, sawmills and plywood mills. 


Improved Recovery - See "Recovery". 


Int bl Drml Wing sethe: process of dri) hingwadditional welds 
in a producing field, thereby reducing the spacing of wells. 


In Situ Recovery - With reference to oil sands deposits, the 
use of techniques to recover bitumen without the necessity 
of mining the sands. 


International Price of Crude Oil - A generalization for the 
{30 Mqmernice”) <0 fiecnude tom) sun. ithe mwordd emarnkets. 


Light Crude Oil - A term applied to crude oils with a high 
API soravity m=» Generally, the Jight crude oi] ‘category 
includes all] crude oil and equivalent hydrocarbons not 
included in the definition of heavy crude oil. 
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Micellar Flooding - An enhanced recovery process imewhirch fa 
fluid containing a molecular aggregate, generally of 
molecules that can attach themselves to both o1] and water 
makes the oil and water quasi-miscible. 


Middle Distillates - The range of refined petroleum products 
which includes kerosene, stove oil, diese] fuel, and Tarot 
Hues to 1s: 


Miscible Flooding - An enhanced recovery process nbigh Ysdavalreta) el 
Substance that promotes miscibility between water and Ons his 
used. Thistsubstance acts stowdestroyetherintestacesbetween 
the fluids and reduces active capillary forces. 


Northern Tier Refineries - A general term which refers to 
refineries located in states bordering on Canada which have 
in the past been dependent on Canadian crude. This term is 
often used interchangeably with the term "Priority ] 
Refineries". 


Oil Sands - Deposits of sand and other rock aggregate which 
Contain bitumen. As used in this report, includes 
Athabasca, Buffalo Head Hills, Cold Lake, Peace River, and 
Wabasca deposits. See also "Bitumen". 


OniginaleOleineblaccs-sscemeRe Covey =. 


Pentanes Plus - A volatile hydrocarbon liquid composed 
primarily of pentanes and heavier hydrocarbons. Generally, 
a by-product obtained from the production and processing of 
natural gas. 


Potential Producibility - The estimated average daily 
ability suouproducemthat teoulid ibevach ievedron ninety days 
notice, unrestricted by demand, but restricted by reservoir 
performance, wel] density and wel] Capacity, oll sands 
mining capacity, field processing, and pipeline capacity. 


RECOVeL Vy 


_ Moniginalmor lt hinePlace== Themctovaimicaloeulavedvoluney 
Duiloretouany production morecrudemowml within a 
discovered petroleum reservoir, of which only a portion 
is recoverable. 


Primary Recovery — Crude *o1l "necovery sirom=a petroleum 


reservoir as a result of the natural energy of the 
reservoir moving the crude oil toward producing wells. 
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- Secondary Recovery - The additional crude oil] recovery 
from a petroleum reservoir obtained by supplying energy 
to supplement or replace the energy of primary recovery. 
Generally, the term refers to already technically and 
economically proven methods such as waterflooding, gas 
injection, and steam injection. 


- Tertiary Recovery - The additional crude oil recovery 
from petroleum reservoirs through the application of 
third generation methods. These methods are the newer, 
less technically proven techniques such as the thermal 
processes, carbon dioxide flooding, hydrocarbon miscible 
flooding, and chemical flooding. 


- Improved or Enhanced Recovery - Genera] terms used to 
include all crude oil recovery from a petroleum reservoir 
which is incremental to primary recovery. 


Requirements for Indigenous Feedstocks - Total requirements 
WOV plus required deliveries to Montreal and the area EOV. 


Reserve Appreciation - Growth in the reserves credited to a 
pool or area due to additional delineation of reservoirs 
through development drilling or the application of improved 
recovery methods. 


Scenario - A set of hypothetical conditions or 
relationshipss Invithiseuveport; ?tiscenariros sare susedsito 
examine the effect which certain combinations of assumptions 
with regard to economic growth and crude oil prices have on 
the supply and demand for energy. In all of the cases, it 
is assumed that Canadian crude oil prices will approach the 
international level by 198]. In addition, each case is 
characterized by the following underlying assumptions: 


. Low Demand Case - the Canadian economy is assumed to 
expand in accordance with a medium projection of economic 
growth while world oil prices are assumed to increase in 
real terms at an annual rate of about five percent. 


. Base Demand Case - the Canadian economy is assumed to 
expand in accordance with a medium projection of economic 
growth while world oil prices are assumed to remain 
constant in real terms. 


. High Demand Case - the Canadian economy is assumed to 
expand in accordance with a high projection of economic 
growth while world oil prices are assumed to decline in 
real terms at an annual rate of about five percent. 
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. —LowpoBase; andbHigh SupphysoCases®— Assumptions regarding 
the four factors that determine the supply cases are 
discussed at the beginning of Chapter 2. 


Self-reliance - Self-reliance in energy can be measured by 
the degree to which Canada is independent of imported oi] 
from insecure sources. The Government has defined this as 
limiting imports to either one-third of Canada's feedstock 
requirements or 800 Mb/d, whichever is less. 


Shut-in Capacity - The unused production capability of 
Currently producingyo ilyandagas: weliks ror shutsinsorleandggas 
wells whether or not they are connected to surface gathering 
and, producing @tacilitressplus thes known production 
capability of proved oil and gas pools not presently on 
production. 


Stock tank barrel] - One barrel] of gas-free oi] at the 
Surface of the ground. Oil in the reservoir contains 
dissolved gas and the volume in solution depends upon 
Severaietactons. However, at surface conditions of ambient 
temperature and atmospheric pressure, the solution gas is 
released and the volume of liquid decreases. Unless 
otherwise stated, use of the word "barrel" in this report 
implies a stock tank barrel. 


Syncrude Canada ("Syncrude") - A consortium formed to 
develop a mining plant and bitumen upgrading! faciimtyninsthe 
Athabasca oilosands.  Atupresent thissgroupmconsists of 
Imperial Ob) ibamitedpeGulfoOn] tcanadasLamnted, Canada-Cities 
Service Ltd., Petro-Canada and the Governments of Alberta 
and Ontario. 


Synthetic. caqude. Olle scrude, Ot] produced through treatment 
of bitumen in upgrading facilities designed to decrease bets 
viscosity and sulphur content. See also "Bitumen". 


Stradale Plants =°A naturalgas processing plant “iniwhich 
gas is *further processed, ‘subsequent ‘to field sprocessing ys to 
remove liquid components. Generally, the plant is located 
On a main transmission system and is said to "straddle" the 
pipeline. 


Tertiary Recovery - See "Recovery". 


Tailings Pond - A body Of weavern Used {Co Settle oul sold 
wastes from water that has been used in a mining operation. 


Thermal Processes - Tertiary recovery processes in which 
heat is added to the reservoir. Two principal thermal 
processes are steam flooding and in Situ cOmpustl On. in 
steam flooding, steam is injected into the reservoir. 
In situ combustion involves ignition of oil in the reservoir 
and burning a portion of the oil in place to generate heat. 
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Waterflooding - The process of injecting water into a 
reservoir for the purpose of displacing oil towards a 
production well. See also "Recovery". 


Wellhead - Specifically, the equipment placed on top of a 
well at the surface to maintain control of the well. More 
generally, it is used to specify a delivery point in the 
crude oil production system, e.g., the wellhead price. 


World Price - See "International Price". 


METRIC CONVERSION TABLE 


1 barrel = 0.1589873 cubic meters* 
deinch = 0.0254 meters 

LALOOe = 0.3048 meters 

1 mile = 1.609344 kilometers 

i Btuco /61 = 1054.615 joules 

1 quad = 1.054615 x 109 gigajoules 
1 psi = 6.894757 kilopascals 
LmCOM a2 240 OS es) = 1.016047 metric tons 

1 horsepower (electric) = 0.746 kilowatts 


* In the conversion of oil volumes from 60°F to 15°C 
(59°F), a correction must be made because of thermal 
expansion which varies with API gravity. The above 
conversion factor must be multiplied by the following 
correction factors to reflect API gravities: 


Volume 
API Gravity Correction Factor 

OG 029997 
35 029996 
36 5— 951 0.9995 
52) = 64 0.9994 
Oa 7S 059993 
19 — 9} e992 
92 5— 99 0.9991 
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CHAPTER 1 
SUMMARY AND CONCLUSIONS 


The Minister of Energy, Mines and Resources, in 
his? etter tosthe (Board or lo wWanuary 71978, indicated itis 
concern about Canadians being exposed to possible medium or 
long-term shortages of imported oil. He noted, as well, 
that under some projections, Canada may be faced with the 
difficult decision of how inadequate oil supplies might be 
allocated between eastern and western market areas. He 
concluded by requesting the Board, under Section 22(2) of 
ites ACh EO minvestigatesand repone ito “himeon ta range of 
possible oil supply situations over the course of the next 
10 to 15 years and on the dependency on imports that might 
develop for British Columbia and eastern Canadian consumers. 
In situations where Significant imports would be required, 
the Board was asked to comment on the size, location, and 
timing Of Cetroleum ports Of entry eeAwcOpy of sthermwimnisiter ' s 
letter is provided as Appendix A of this report. 


In order to assure itself that the report would be 
as exhaustive as possible, the Board decided to hold a public 
inquiry so that all interested parties would have the 
opportunity to be heard, and to provide the Board with a 
broad base of fact and opinion on the subjects under 
consideration. In response to the Board's Order, which is 
included as Appendix B, 79 written submissions were received. 
Furthermore, viva voce evidence was presented to the Board in 
Calgary, Vancouver, Halifax, and Ottawa from 66 submittors. 
In preparing its forecasts, the Board has analyzed the 
evidence received and this has been given appropriate weight 
in the Board's estimates. 


This report addresses the matters raised by the 
Minister as well as other matters that appear important to 
the vBoard. Jits vstructure tis isimilar to that ofthe Boards 
last report on oil matters issued in February, 1977 entitled 
"Canadian Oil Supply and Requirements", except that chapters 
have now been included on self-reliance and on ports of entry 
and oil pipeline facilities. Appendices, where applicable, 
have been reported in both Imperial and metric units. 


In view of the uncertainties inherent in fore- 
casting, the Board has again adopted a method of estimating 
ranges instead of relying on "point" forecasts. However, 
atnougn High = and "Low" “old supply ‘and*= demand ‘estimates are 
included, detailed presentation of the results is restricted 
to only one forecast, referred to as the "Base Case". In 
addition, mention is often made of the "forecast period"; 
Eno. tecmeneLens sto the period from 1978 to 1995. 


The main conclusions of this report are: 


There should be no need for augmenting existing oil 
importing capability through 1995. This is predicated on 
the supply-demand balance being as shown in the Board's 
base forecast, on the expeditious development of the oil 
sands, and on the development of conventional crude oil 
being sustained. No assessment of possible new onl 
import facilities asi necessary vat this time. 


Deliveries of Canadian crude oil to Montreal should not 
be at such a high level as to jeopardize the long-term 
viability of the Portland-Montreal pipeline system, The 
present capacity of the Sarnia-Montreal pipeline, without 
additional investment in facilities, is approximately 

315 Mb/d, and throughputs not exceeding this level would 
be compatible with the objective of maintaining 
sufficient deliveries by the Portland-Montreal pipeline 
to keep it in service. 


Deliveries of Canadian oil to Montreal could be sustained 
at the 315 Mb/d level until late 1983; deliveries would 
have to be reduced gradually thereafter, reaching a level 
of about 700 IMb/a by el995. 


Licensing of -expoutsnot slight ncnudemoi ican tbe maintained 
at the 1978 level of 55 Mb/d for three additional years. 


Exports of heavy crude oil should continue to be licensed 
on the current basis, i.e, restricted to those 
guantities remaining after meeting the feedstock 
requirements of Canadian refiners. 


If there were significant displacement of oil by natural 
gas in Eastern Canada, the surplus refining situation 
alveadyrex1stingsinsthatyareagwouldebe exacerbated; 
markets for the displaced oil products may not easily be 
found. 


A summary of the report, by chapter, follows. 


Where applicable, a comparison between the current Board 
findings and those contained in the February, 1977 report is 
also provided. 


Reserves and Producibility of Crude Oil and Equivalent 


The forecast supply of crude oil and equivalent 
hydrocarbons derives from five sources: established reserves 
in conventional areas, additions to established reserves in 
conventional areas, pentanes plus reserves, oil sands 
deposits, and frontier reserves. 


In preparing its current estimates of reserves and 
producibility from established reserves, the Board examined 
in detail 180 units and pools comprising 84 percent of the 
total established oil reserves in the Western Canadian 
Sedimentary Basin. The Board estimates that as of 1 January 
1978 established remaining recoverable reserves of light 
Crude (oi eare 25.000) million stock tank barrels. It ‘also 
estimates that additions to reserves from new discoveries 
for light crude oil in Western Canada will be 1.3 billion 
barrels including 0.5 billion barrels of recoverable oil for 
West Pembina. Furthermore, the Board expects that 
recoverable reserves of this grade of oil will be further 
increased by nearly 1 billion barrels as a result of 
improved recovery techniques. 


Potent lalvproducibi lityaor laighteecrude o11 ‘from 
established reserves is expected to decline from 1,389 Mb/d 
iil OVS mtOnO.06 Mb/desinuwe9s 5, white producibility “from 
reserves additions is expected to increase from 14 Mb/d in 
Pov Setorlol Mb/d in 19385: 


The Board estimates that as of 1 January 1978 the 
established remaining recoverable reserves of heavy crude 
are 783 million stock tank barrels. The Board believes that 
an additional 400 million barrels of reserves will arise 
from new discoveries. Also, it has incorporated 420 million 
barrels from development of known oil in place in the 
Hloydminster, area and 1750 million barrels) of reserves 
additions resulting from improved recovery techniques. 


Potential producibility from established reserves 
of heavy crude oil is expected to decline from 208 Mb/d in 
NOT Sto 104 5Mb/d by 1985. However, producibility £rom 
reserves additions during the same period is expected to 
menceascattrom IAMb/d itor7G: Mb/d-. 


The Board's forecast of pentanes plus production 
from established reserves and reserves additions is only 
marginally higher than the forecast published in its last 
Leporic. 


The Board's current estimate of oil sands 
development approaches the maximum development scenario 
shown™in theelQ77 O11) Report 2 e)invadopting this schedule, 
the Board emphasizes that realization of this forecast 
depends on a realistic attitude to sharing of the revenue 
from these developments by industry and by the Alberta and 
Federal Governments. It is the Board's view that the 
Canadian oil supply-demand situation is such that oil sands 
development appears highly desirable in order to offset an 
ever-increasing reliance on imported crude oil. Increasing 
imports are detrimental to Canada's balance of trade and 
security of supply and, unless curbed, would require 
expansion or construction of import facilities. 


With reqard™=to “the “frontier fareas, the Board 
believes that it would be too speculative at this time to 
predict reserves additions or to project oil supply from 
these areas during the forecast period. 


A Scomparisem Of tne sBboard=s current 1Orecas a OF 
pot entidla lb eproduci#bp PEktyewitheehat comtammed time cswlace ovata | 
report is shown below: 


Potential Producibility (Mb/d) 


February, September , 
197 7 Reporte aslo /SeRepOrE 
Estimated 
1978 1985 1995 1985 1995 
Light Crude Oil 
Established Reserves 1389 543 181 606 196 
Reserves Additions 14 63 214 151 195 
Heavy Crude Oil 
Established Reserves 208 85 28 104 37 
Reserves Additions 9 74 90 76 166 
Pentanes Plus 129 87 44 102 48 
Oil Sands Ti 200 5S 255 155 
Frontier ~ - - - - 
Less: Upgrading 
Loss = = - ¢5)) (5) 
OCAL 1826 1052 1032 1289 1392 


Demand for Total Energy 


The Board prepares its estimates of the demand for 
refined petroleum products within the context of a review of 
demand forwother energy forms. Thais, total. energy, forecast 
methodology was described in some detail in the 1977 report. 


Energy demand in the residential, commercial, and 
industrial sectors is Linked tospopulation, energy prices, 
and selected economic variables. In the transportation 
sector, demand is estimated separately for each of the main 
transportation modes, namely air, rail, marine, and road. 
Separate estimates are also made for oe dufferentsgroups>of 
non-energy use of hydrocarbons, including the demand for 
petrochemical feedstocks. A comparison between the Board's 
forecast of energy demand growth rates by sector and the 
forecasts OL SUbDMd CLOmSs. 1S. madexanglables3-—97 


The forecast of the economic variables is based on 
the CANDIDE econometric model of the Canadian economy. 
During toespernd ode lo /5—19 80, athe, Board {se Lorecast, sascumes 
that the economy will grow at an average annual rate of 4.3 
percent, increasing to 4.5 percent in the period 1980 to 
T1985 wand declining to,about) 3.69percent during the, nextyiiten 
VeaALrsnOtethemtorecasitp period. Hrerogectionsyof other, economic 
and demographic variables used by the Board in preparing ets 
Forecastware COntainedmwa nel ablecs d= 2 anda . 


ThesBoard,ascumes! that. the worl dsipnices of, crude,oil 
WihkbLeGenain- conctante in realu terms «at! 1tced 977 dievelis, ‘andy tne 
domestics price ©f crude).oil will, approach) the; world een by 
the end of 1981. The forecast is based on the assumption 
that the city-gate price of natural gas in Toronto will 
increase, inepacalleleawitn the pricesgof domestics crude oil, 
maintaining the present relationship of approximately 85 
pereentwof the: ceude,o1], price ona, Btu equivalent basdseroit 
should be emphasized that these and other price assumptions 
represent the Board's assessment of) the! future direction of 
prices based on policies and conditions existing at the time 
Of the-ingquiry. 


The Board expects total primary energy demand in 
Canada to increase from 8.8 guads in 1978 to 10.8 guads in 
VO SSaandetoul 4ecaquadseanm 05e es sAd thoughgithere, 1s¢ little 
difference between the current forecast for total primary 
energy demand and that presented in the 19/77 Oil. Report, 
oil's share is somewhat lower in the present forecast. This 
is mainly because of increased market penetration by 


other energy forms. With respect to the total primary energy 
demand forecast contained in the Board's report of July 1977 
entitled “Reasons for Decision - Northern Pipelines", that 
forecast was higher than the current forecast largely as a 
result of the evidence during that hearing indicating a 
higher growth in the economy than now anticipated, and a 
greater share of the energy market held by electricity than 
now assumed. 


Demand for Refined Petroleum Products 


The Board is forecasting total refined petroleum 
product demand to grow by an average of 1.4 percent annually, 
reaching 2190 Mb/d in 1995. The growth in demand during the 
forecast period is expected to slacken gradually as a result 
of increasing energy prices, lower economic growth, interfuel 
substitution, and conservation measures. 


The Board expects gasoline demand to peak in 1980 
and to decline thereafter mainly because of improved fuel 
economies, a trend to smaller cars, consumer response to 
price increases and the substitution of diesel fuel for 
gasoline in new automobiles and trucks. The demand for light 
fuel oil, kerosene, and stove oil is also expected to decline 
throughout the forecast period primarily as a result of 
higher energy prices, conservation programs, improved 
efficiencies of home oil heating equipment, and increased 
penetration by natural gas and electricity. Heavy fuel oil 
demand is anticipated to show only limited growth, reflecting 
higher energy prices, lower growth in industrial economic 
activity, interfuel substitution, and reduced requirements 
for electricity generation. 


The Board notes that all of the submittors who 
provided detailed demand data for all regions of Canada 
forecast total refined product demands to be lower than the 
corresponding forecasts made at the previous hearing. An 
Overview of the submittors' forecasts by product and a 


comparison with the Board's estimates are provided in Section 
Ae 


A comparison between the present projection for 
refined petroleum product sales and that contained in the 
Board's 1977 Oil Report is provided in the following table. 


REFINED PETROLEUM PRODUCT SALES — canapa'*? 


(Mb/d) 
Estimated February September 
1978 1977 Report 1978 Report 
1985 1995 1985 1995 
Motor Gasoline 641 677 637 638 601 
Light Fuel Oil, 
Kerosene and Stove 
Out 294 334 360 270 265 
Diesel Fuel Oil 215 279 SHS) 265 419 
Heavy Fuel Oil 295 425 487 sis) 367 
Petrochemical 
Feedstocks gil a5 212 ei, 160 
Other Products 219 269 360 285 379 
TOTAL 1/34 2099 243 1945 2190 


(ne Totals, may nots add, pDecauses. or rounding. 
Requirements for Feedstocks 


Estimates of Canadian requirements for both foreign 
and indigenous feedstocks were derived by forecasting such 
elements as the demand for petroleum products in Canada, the 
degree of refinery utilization and Plenty, ene 
industry's own use and loss of feedstocks, the level of 
imports, regional transfers, and exports, and the use of 
feedstocks from natural gas plants. 


The Board's forecast of requirements for crude oil and 
equivalent is compared graphically Wiehe Subml etOrs.§ LOLeCcdasts 
PORENIGULeS Om OF and aS . 


Cridesoll refining capacity im te *ared EOV, 
excluding the mothballed Come by Chance refinery, Is expected 
to be more than sufficient to meet local product demands 
until after 1995. The Board assumes that feedstocks will be 
refined in the area at levels adequate to meet not only most 
domestic demands for products, but also a continuing volume 
of exports. There appears to be no ready scOlTutLLon vO rele 
problems arising from surplus refining capacity which results 
in inadequate refining returns and which could result in 
prant .elosures. 


WOV refining capacity additions will likely be 
required in the Prairies and/or British Columbia during the 
later pant, Of uthe shorecast period ain eOntan lope capaclG yar. 
expected to be sufficient until at least 1995. The Board 
has assumed that refineries will be run to meet light oil 
demand, and consequently, some regional surpluses and 
deficits of heavy fuel oil are contemplated. 


Indigenous oil requirements were estimated by grade 
OfagO 1s The Board based its estimate of refiners' 
requirements for heavy crude oil largely on its forecast of 
demand for asphalt. Synthetic crude oil demand was projected 
assuming Canada's entire production would be consumed 
domestically. Pentanes plus requirements were estimated 
taking into account refinery use for petrochemical 
manufacture. Further discussion on the anticipated demand 
forsthesestypes Of -O1le can sber foundmin Sections 5.4 2ands >. 
OigetneyrepoOLe. 


The Board recognizes that the refining industry 
faces numerous problems associated with variations of 
feedstock supply, surplus capacity, and changes in the mix of 
product requirements. The Board holds the view that although 
some investment in new equipment would be necessary, given a 
reasonable period of adjustment and the requisite flexibility 
to adapt to changing circumstances, the refining industry is 
capable of supplying products needed in Canada from available 
ecude soils «On the basis of .ehe evidence, betore, 1t, ene slboama 
also believes that an increasing supply of synthetic crude 
oil will not likely pose insuperable refining problems. 


A comparison of the Board's current forecast of 
feedstock requirements for crude oil and equivalent with that 
contained in the Board's February 1977 report is provided 
below, broken down by demand east and west of the Ottawa 
Valley. 


REQUIREMENTS FOR CRUDE OIL AND 


FQUIVALENT 
(Mb/d ) 
Estimated February September 
OS 1977 Report IQS /SaRepone 
dE JS ee toes 
EOV 850 956 LEGS, Oro SIMS) 
wOV 8 i240) 1405 tiaigibe > asin 
TOTAL 1845 ZA96 2484 2049 PPHENT| 


Self-Reliance and Security of Supply 


The Board finds that in its base case, refiners 
located WOV should be able to continue operating on 
indigenous: supplies of «crude oi] until after 1995. 
Furthermore, some domestic crude oil should continue to be 
available for delivery to Montreal. However, should a 
maximum dependency situation develop, i.e., where there would 
be low supply and high demand, refiners located WOV would 
require imported crude oil in significant quantities even if 
deliveries of Canadian feedstocks to Montreal were 
terminated. It seems to the Board, therefore, that with the 
current outlook, the Portland-Montreal pipeline system must 
be maintained in service for security of supply reasons. 
Tras #cam bewshown for 2985 "aci- follows: 


1985 \GALCULATION OF "EXCESS "CAPACITY OF 
EXTS TENG OTL “IMPORT FACT LITISS 


(Mb/d) 
Minimum Base Maximum 
Dependency Dependency Dependency 
WOV Requirements 1042 Habe ha 1244 
Plus: Montreal Requirements 508 550 614 
Sub-Total 15150 1681 1858 
Indigenous Supply eee) 1394 eS 
PlkuSwete sting Capacity 
OfsfPOrtdand: = Montreal 
Pipeline 50 550 55:0 
Sub-Total 2149 1944 WETS 
Excess Capacity of 
EXisting  Bacishitt res 599 263 (B55 )a% 


* Figure in brackets represents a deficiency. 


On the basis of information and evidence provided, 
the Board accepts that there is considerable potential for 
interfuel substitution among all energy forms. The ability 
of gas to contribute to self-reliance through substitution 
FOreOPPe=wrll-be aytunctron of any changes in-“1ts ability to 
compete with petroleum products in existing and new market 


areas. Market dislocations could create problems for Eastern 
Canadian refiners now operating at less than optimum capacity. 
Additional export markets for petroleum products, if 
achievable, would assist in the transition. 


With respect to the use of renewable energy, the 
Board recognizes that over the long run, alternative 
renewable energy sources could contribute significantly to 
Canada's energy supply. The five-year, $380 million program 
recently announced by the Minister of Energy, Mines and 
Resources will provide further incentives for the development 
and use of renewable energy resources, which could result in 
the Board's present forecast of such use being conservative. 


Considerable evidence was received by the Board on 
the impact on self-reliance of upgrading heavy onmleks Cenldl where: 
lighter, more usable feedstocks for GanaGdian, refiners .-lhere 
waS no consensus among submittors on this matter. The Board 
is inclined to the view that the volume of heavy crude oil 
expected to be available during the forecast period scouldsbe 
sold in the domestic and export markets without the 
construction of an upgrading facility. If an upgrading 
facility were constructed, however, a more certain year-round 
market would be available and additional development of heavy 
crude oils would be encouraged. Based on the evidence, it 
appears that upgrading will cost between S400 cand iS 6.0.08per 
barrel and present price differentials in Canada between 
light and heavy crude oils will be less than this amount. 
While achieving appropriate differentials would be important 
EOuSUpDpOLtMNpIJLading, shteshoulidgpe recognized that any 
reduction in the returns to producers would have an 
offsetting negative impact on the economics of heavy opal 
development. 


On balance, the Board has assumed, for its oil 
supply base case, that an upgrading plant Wilde bembUd sl taawaser 
an input) capacity of 50 Mb/d etogcome on ctream ningy. Mh Sas! , 


Ports of Entry and Oil Pipeline Facilities 


The Board concludes that in providing for its oil 
requirements during the next decade and a half, Canada should 
place emphasis on the expeditious development of ihec| xXebail 
sands while sustaining the development of conventional oil. 
If this takes place,,it ,appears sto the Boards thatethere 
should be no need to expand or augment existing facilities 
for the importation of overseas oil. 


Chapters? .contains.~a discussionsony the existing oil 


importation and pipeline systems, and potential for possible 
expansions and additions on both the east and west coasts. 
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Determination of Export Volumes 


In the interests of giving Canadian producers of 
light crude oil a clearer outlook as to likely future export 
levels, the Board sees merit in licensing these exports at a 
constant rate for the period 1979 - 1981 inclusive. Such an 
export program would also provide a more certain supply 
projection for the United States Northern Tier refiners, thus 
assisting them in making alternative supply arrangements. 

The Board believes that a continuation of the 1978 level of 
light crude licensed exports at 55 Mb/d would be reasonable. 
tietopanticipatedsthat exports Of light) cuude ollswould.cease 
after 1981 except for oil that is exported under exchange 
arrangements and oil that due to grade or geographic 
locations is limited to use by customers in the United 
States, and subject, of course, to any unforeseen 
developments in Canadian supply and demand. 


As to heavy crude oil surpluses, the Board intends 
to continue its present procedure of licensing, on a 
quarterly basis, exports of those quantities remaining after 
meeting the feedstock requirements of Canadian refiners. In 
determining the surplus, the Board will not include in 
projected Canadian demand the feedstock required for an 
Upgrading splantauntilpsuchs ayplanteasHinkoperations -.This 
will benefit. producers by providing for continuity of 
production through exports to Northern Tier refiners until 
the heavy crude oil is needed by the upgrading plant. 


In the case of refined petroleum products, the 
Board will continue to recognize in licensing that some 
refinery capacity, was=built to process foreign crudesoil for 
the export market. As to exports from that area of Canada 
processing indigenous crude oil, the Board intends to follow 
regulatory procedures compatible with the long-term objective 
of achieving energy self-reliance, but at the same time, will 
have regard for the refining and marketing conditions 
existing at the time an application is being considered. 


Furthermore the Board believes that where 
satisfactory arrangements can be made, refiners with spare 
capacity should be encouraged to refine United States or 
Oversoasucrude,o1l, EO. supply products. for ‘thesUnited States 
market. 
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CHAPTER 2 


RESERVES AND PRODUCIBILITY OF CRUDE OIL AND EQUIVALENT 
Deel INTRODUCTION 


This section of the report deals with the views 
received from the submittors as well as the Board's views 
concerning all matters related to Item la and Item 4 of the 
Board's Hearing Order OHR-1-78, which is appended to this 
Geponteas! Appendix B.8) Mattersmthat tfallitinto ithesevareas are 
described more fully in the Board's Outline for Submissions 
under the heading "Reserves and Producibility of Canadian 
Onely. a 


in this*?Chapter the various oil supply categories 
are discussed in the following order: 

- established reserves in conventional areas; 

- additions to established reserves in conventional 

areas; 

- pentanes plus; 

- oil sands deposits; 

- frontier reserves; 

- summary of potential producibility forecasts; 

- range of producibility scenarios. 


The forecasting of future reserves additions and 
producibility is by nature speculative and subject to widely 
differing opinions, even among experts, as can be seen in the 
Variousicuppkyuseet ions! thatetol low. InJmakingrats judgement 
on a most-likely supply scenario, or base case, the Board has 
considered all of the information and expert advice available 
to it! through) ithespubiic inguimy, ‘thei knowledge: of its staff 
of petroleum engineers and geologists, and its own 
knowledge. 


To better illustrate the range of uncertainty 
Surrounding the Board's base case, the Board considers it 
necessary to show a minimum or "low", and a maximum or "high" 
supply case for each of the supply sources. This approach 
was used in the Board's February 1977 Report on Canadian Oil 
Supply and Requirements, and is continued in this report. 


Four factors are distinguished as main determinants 
of future developments in supply, the relative significance 
of each differing greatly from one supply «category to 
anothers The foun fhactors are: 
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- Geological Limitations. These determine the 


probability of the resource being present and in 
what volume. This would™=be ‘the controlling 
factor, for example, in forecasting’ crude oil 
discoveries. For the base case,:the ultimate 
reserves included are those that are considered 
on geological grounds to have at least a 50) per] 
cent om bettermprobabil ity (ofi-exdicting. | For tie 
low case, a 90 percent probability is used, and 
for the high case, a 10) percent probability is 
employed. 


Technological Limitations 1) These: infitencet the 
accessibility “of resources?for exploitation, “the 
level of recovery from deposits,-and the lead 
times required for development. This factor 
could be dominant for some types of enhanced- 
recovery .or ansthe productionor frontier cuoude 
oil. For the base case, a gradual improvement in 
current technology is assumed, but the Board does 
not assume, for example, dramatic technological 
breakthroughs for processes that are now in the 
stage of laboratoryeinvestigation but form which 
no field experimentation has commenced. For the 
low. case, Normsigniticantstechnologiecal advances 
are assumed;" however, for’ theshign case, major 
technological breakthroughs are envisaged. 


Crude: O18 Prices!.0 ™Theselicantafiect Che: matenot 
resource’ exploitation ‘and can unfluence wmecovery 
levelszan Ror adil cases)" s timst -assumedehat 
domestic prices will approach the international 
level) bysithesendMotidiosilim Fou! ther base case;enlc 
is assumed that the international price will 
remain tcons.ttant: tin) irealiterms;7i.e., sehat autune 
international price increases will vary with 
inflation rates. For the high case, it jis assumed 
that international prices will increase by five 
percent annually in real terms, and in the low 
case, it is assumed that international oil prices 
will stay near current levels, i.e., they will 
decrease in real terms. 


Governments” Policies, These can affect 
development through availability of. permits and 
licences, through regulations governing 
exploration and? product ton *practices,- ehrocugh 
regulations affecting the availability of export 
and domestic markets: for a crude ol strecamn,aand 
through the rates and conditions of royalties and 
taxes that» affect, the net returns tomunc 

producer. 
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Dae, ESTABLISHED RESERVES IN CONVENTIONAL AREAS 
Be 2 eal Views of Submittors 


With regard to the reserves and producibility from 
established pools, the Board received information on 220 
individual units, pools, and pool groupings from industry 
sources and provincial agencies. The information was 
submitted on a detailed form provided by the Board to all 
submittors. This form, which is included in Appendix B, 
contained a section for a producibility forecast, a section 
for detailed reservoir data, and a section for reporting 
potential reserves additions for the producing properties. 
180 units and pools, comprising 84 percent of the total 
established reserves in the conventional producing areas of 
Canada were examined in detail. The remaining pools, 
comprising 16 percent of the established reserves base, were 
divided into 40 pool groupings and assigned a producibility 
characteristic reflecting their combined historical 
producing capability and parameters similar to comparable 
poolis#an’ the sarea. 

ineacaweion tomene individual pool reserves 
estimates submitted, reserves summaries were submitted by the 
CPA and by the provinces. The estimates of established 
remaining recoverable reserves as of 1 January 1978 are in 
Mab tes2—).. 

Table 2-1 


ESTABLISHED REMAINING RECOVERABLE RESERVES OF CONVENTIONAL 
LIGHT AND HEAVY CRUDE OIL AS OF 1 JANUARY 1978 


Comparison of Estimates 


(Millions of Barrels) 


Cys Provinces NEB 

Territories Oilren) EST SOS, 
British Columbia Nahi 28: 1665.9 145.8 
Alberta Db On SAPS eal) 4888.2 
Saskatchewan 6135.0 089.5 6554.5 
Manitoba SoC Dilvee 45.3 
Ontario ro eo OS 

Se) AON StS) ab aa) Bo) cea 


* Average of CPA and NEB estimates, 
Provincial estimate not available. 
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Figure 2-1 POTENTIAL PRODUCIBILITY FROM ESTABLISHED RESERVES 


Comparison of Forecasts 


Ineaddition: com lndnyldual pool 0° cenular 
producibility forecasts provided by operators and provincial 
regulatory agencies, summaries of total producibility from 
established remaining recoverable reserves were providea by 
the CPA, Imperial, Gulf, Texaco, and the Provinces of 
Alberta, British Columbia, and Saskatchewan 
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Figure 2-2 POTENTIAL PRODUCIBILITY OF LIGHT CRUDE OIL 


FROM ESTABLISHED RESERVES 
Comparison of Forecasts 


A comparison of the potential producibility forecasts is made 
in Figure 2-1. The submitted forecasts show a maximum 
difference of about 150 Mb/d in the early years of the 
forecast, declining to approximately 65 Mb/d at the end of 
the forecast period. 


Wi 


Some submittors provided separate forecasts for 
light crude oil and heavy crude oil. These forecasts are 
compared graphically in Figures 2-2 and 2-3 respectively. 
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Figure 2-3 POTENTIAL PRODUCIBILITY OF HEAVY CRUDE OIL 
FROM ESTABLISHED RESERVES 
Comparison of Forecasts 
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Dale 2 Views of the Board 


In making its current estimates of established 
reserves, the Board has taken into account all reserves 
evidence received at the inquiry. These estimates are shown 
in Appendix C on a pool-by-pool basis, and are compared in 
summary fashion with the submitted estimates in Table 2-1. 
Following its previous public hearing into Canadian Oil 
Supply and Requirements, the Board published an estimate of 
6474 million stock tank barrels for established remaining 
recoverable reserves as of 1 January 1976. The Board's 
current estimate of established remaining recoverable 
reserves as of 1 January 1978 is 5783 million stock tank 
barrels. Established remaining recoverable reserves declined by 
473 million stock tank barrels in 1976 and 218 million 
barrels in 1977 following production of 461 million barrels 
in each of the two years. 


The pool-by-pool reserves data in Appendix C are 
grouped by pipeline systems. The locations of these 
pipelines are shown on Figure 2-4. 


After considering all evidence received in the 
Submissions and in verbal testimony, together with 
supplemental information supplied after the inquiry, the 
Board has developed the pool-by-pool potential producibility 
forecast shown in Appendix D. Summaries of these forecasts 
are compared with the submitted forecasts in Figures 2-1 
through 2-3. The methods and computer models used by the 
Board to develop potential producibility forecasts have been 
completely documented in previous Board publications and are 
not discussed further in this report. 


The four factors specified in the beginning of this 
Chapter are unlikely to have much effect on the determination 
of reserves currently considered as established. The major 
effects that they would have on existing reservoirs are 
considered in Section 2.3 "Additions to Established Reserves 
in Conventional Areas". 
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Figure 2-4 
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Dees ADDITIONS TO ESTABLISHED RESERVES IN CONVENTIONAL AREAS 
de ata Reserves Additions of Light Crude Oil 
Deis Leal Views of Submittors 


The forecasts of potential producibility from light 
crude oil reserves additions are compared graphically in 
Figure 2-5. At the Board's two previous hearings on oil 
supply and requirements, there appeared to be a consensus 
that reserves additions would accrue largely from improved 
recovery methods rather than from new discoveries. That was 
not the case this time as most companies submitted more 
balanced estimates regarding the relative supply 
contributions from these two sources. The change appears to 
result from increased exploration effort and indicated 
success, buoyed no doubt by successful exploration results in 
the West Pembina area of Alberta. The estimates of the 
Povrentials foneuecoverable, reserves acditions eroOm dl sScOvery 
and improved recovery are summarized in Tables 2-2 and* 2-3. 
While comparison of these estimates in aggregate Vstvalid, 
caution must be exercised in comparing individual components 
because of differing terminology used by submittors. 
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Figure 2-5 POTENTIAL PRODUCIBILITY FROM RESERVES ADDITIONS 


OF LIGHT CRUDE OIL 
Comparison of Forecasts 
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Tablew2a2 


POTENTIAL FOR RECOVERABLE RESERVES ADDITIONS FROM 
NEW DISCOVERIES OF LIGHT] CRUDE O FE 


Comparison of Estimates 
(Millions of Barrels) 


Conventional Producing Areas of the 
Western Canadian Sedimentary Basin 


Most 
Low Likely High 
Amoco - _ (23:0,0))% — 
Gulf - 3100 (7369 - 
Imperial 1000 1400 2500 
Shell 750 18:0 Ovoee Kal 50.) 5000-6000 
Provinces AERCB - 20:0 - 
Brcr - 65 - 
SASK - - (34) - 


West Pembina Only 


Most 

Low Likely High 
Amoco = 1500 7 
Ashland = 750 oe 
Gulf = 700 7 
Imperial 200 320 850 
Polar 0 PANY 500 
AERCB = 500 = 


* Numbers in brackets indicate the portion of reserves 
additions that will likely be discovered by 1995. 
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Tab lew2=3 


POTENTIAL FOR RECOVERABLE RESERVES ADDITIONS FROM 
APPRECIATION AND IMPROVED RECOVERY OF LIGHT CRUDE OIL 


Comparison of Estimates 


(Millions of Barrels) 


Conventional Producing Areas 
of the Western Canadian 
Sedimentary Basin 


Low Most Likely High 
Amoco: Appreciation = 653 7 HOG 5s ) * = 
Tertiary - 87502 # i(aa7 0'0>) - 
Tovar = A403) “(2353}) - 
Gulf: Appreciation ~ C60) tbs 0) - 
Enhanced Recovery - 2800 (-°50i7) - 
Total = B6G60, 741037) = 
imperial: Enhanced) Recovery See Table 2-4 and Figure 2-5 
Shell: Appreciation 318 360) —t(63560)) 360 
Supplemental Recovery a 10 OOpeaG 55i29) 2000 
Total 3i3 e010) @ Lee 4°53) 23055 
AERCB: Appreciation - 400 = 
Exotic Recovery = 1900 = 
Deferred Abandonment = 300 = 
Total (Alberta Only) - 2600 
Sask..% Total (Saskatchewan Only) - 38 a 
3 Numbers in brackets indicate the portion of reserves 


additions that will likely be discovered by 1995. 
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CPA 


The CPA estimated that the ten discoveries in the 
West Pembina area involved about 30 million barrels of 
recoverable reserves as of year end 1977 and that the 
ultimate potential for the West Pembina play could possibly 
be in the order of J billion barrels ocrmemore. 


Amoco 


Amoco's estimate of reserves potential for the 
conventional producing areas of the Western Canadian 
Sedimentary Basin was based on ultimate recoverable reserves 
approaching 20ubildiion) barrels, of which about /. > bi lion 
barrels would) besligit seride (Oils tive milligiemenUdem od | 
reserves additions schedule called for about 1.5 billion 
barrels to be added over the next ten years and an additional 
0.8 billion barrels being added over the ensuing eight years. 
The 1.5 billion barrels over the next ten years were expected 
to come almost entirely from West Pembina. 


In making its estimates of reserves appreciation, 
Amoco considered the contributions of four factors; 
development drilling and pool extensions, improvements in 
existing recovery methods, installation of waterfloods in 
small pools, and reserve increases attributed to some infill 
Shewede sg ets) 


With respect to reserves appreciation, Amoco 
forecast an annual addition equal to one percent of the 
remaining reserves in any year. 


Amoco estimated the tertiary oil recovery 
potential for light crude oil reservoirs to be 32 /S¥bil Vion 
barrels with fabout 1.7 baddiwon barrelisy of thisetotal to woe 
addediby the year 1995.)" Half, of theme 7 sb lionsbarrelis 
were forecast to be recoverable by hydrocarbon miscible 
flooding, which Amoco thinks is an economic method of 
recovery given today's prices and royalties. The other half 
would accrue from carbon dioxide or micellar types of floods 
and would require greater incentives to become economic. 
Amoco testified that it prefers to install tertiary recovery 
techniques early in the life of the reservoir as they become 
much more expensive to install and operate later in the life 
of the reservoir when water cuts are high. 
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Ashland 


Ashland adopted the NEB"s February 1977 forecast 
of producibility from reserves additions, but it added a 
component to reflect the West Pembina play. As a rough 
order of magnitude, Ashland assumed that about 1,160 million 
barrels of oil in place could be found in the West Pembina 
area. This could result in an ultimate reserve of about 750 
Million barrels assuming a recovery factor of 65 percent. 
These estimates were based on a total of 50 separate 
discoveries being made in the West Pembina area. ASSuMing a 
15-year constant rate life potential, Ashland stated that 
rates of production around 137 Mb/d could be reached by 
19835 


Ashland believed it reasonable to conclude that 
the oil reserves and potential assumed above could be at 
least twice as large if the West Pembina discoveries are 
indicative of a broader trend. 


Chevron Standard 


Chevron Standard testified that it simply did not 
know the ultimate potential of West Pembina. Witnesses 
Stated thattestimates Of P>00mmildionygtos3s billionsbanrels 
could be realistic but they were not prepared to sanction 
any of these estimates at this time. Chevron itself has 
completed eight wells to date, six of which are tied in and 
were producing a total of about 5 Mb/d. Three more wells 
were drilling and two were ready to spud. 


Gulf 


In terms of new discoveries, Gulf estimated an 
undiscovered light crude oil potential of 3.1 billion 
recoverable barrels for Western Canada, of which some 700 
million recoverable barrels were expected to accrue from 
West Pembina. 


Gulf submitted a forecast of producibility from 
reserves additions to existing pools that was divided into 
two categories: reserves appreciation and enhanced 
recovery. Producibility additions from enhanced recovery 
were defined as those involving recovery beyond primary and 
conventional waterflood recovery mechanisms. Gulf estimated 
the seserve, appreciation» potentual for light crude oil 
reservoirs to be 860 million recoverable barrels and the 
reserves appreciation potential for heavy crude oil 
reservoirs to be 185 million recoverable barrels. Gulf 
estimated the potential tertiary recovery additions to light 
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crude oil reservoirs to be 2.8 billion barrels, most of 
which were expected from hydrocarbon miscible flooding. Guilt 
stated that hydrocarbon miscible flooding is economic under 
today's prices and’ royalties insAlberta; but thateirn 
Saskatchewan improvements in economics are required. Gulf 
was of the opinion that delaying application of enhanced 
recovery in certain pools could affect the economics of such 
projects if wells were abandoned and had to be redrilled. 


Imperial 


Imperial stated that there were indications that 
new reserves were being discovered faster than in previous 
years althougn=iittle factualmddvayOny ther ultimate 
potential was available. Further exploration of related 
prospects and delineation of the recent discoveries will be 
required to accurately evaluate the full range of potentiar: 
Reports of recent discoveries and evaluation of available 
data have led Imperial to increase its mean assessment of 
recoverable remaining undiscovered light crude oil potential 
to about 1400 million barrels from approximately 1000 
million barrels in 1976. This was an actual increase of 650 
nmilions barrels as 250%millionebarrels from=new=discoveries 
have been credited in the last two years. While the timing 
of new discoveries is cyclic, Imperial believed it 
reasonable to assume that 55°percent of the undiscovered 
reserve potentialiwould be™readlized? inSthe’ next Cenmycars: 
Imperial's mean assessment of 1400 million barrels was 
bracketed within a’range of about 1 billion “‘barrels=towabout 
2.5 billion barrels. The mean assessment for West Pembina 
was’ put eat 320 mMFl Pion’ barrels withinea mange of 2U0RmiEliion 
to 850 million barrels. Imperial estimated that about 100 
million barrels of the West Pembina potential had already 
been discovered. 


Imperial examined each major producing zone in the 
Western Canadian Sedimentary Basin to determine what volumes 
of oil could be recovered by tertiary recovery techniques. 
KR total of 18 billion barrels of O1l"in placeswacmlaenerered 
as having tertiary recovery potential by wet combustion, 
Surfactant flooding,;#@and miscible flooding =with=lrquericd 
petroleum gas“or-carbon dioxide. . 9 Of the: total lsebiltron 
barrels, abodtes878s obillvonsbarrels, werée=in *reservorrs#that 
the Board classifies as heavy crude oil, the remaining 14.2 
bilLion*barrelsobeing “inelighnt«cruder oi Vereservoirs. 
Results of the study are summarized in Table 2-4. 


26 


Table 2-4 


POTENTIAL FOR ENHANCED RECOVERY IN THE WESTERN CANADIAN 
SEDIMENTARY BASIN 


Producing 
zone 


Ae BoULaghe* 
Viking 


Mannville - 
High Gravity 


Gilwood 
Rundle/Pekisko 
Swan Hills 
Cardium 


Total ilirght 


B. Heavy* 


Mannville - 
Low Gravity 


Midale - Medium 


Gravity 


Total Heavy 


Gee Total -Lrginrt 


and Heavy 


* Adjusted to NEB definitions 
** Crude Price - $30/BBL 


Unrecovered 
Oil-In-Place 


600 


900 


800 


1500 


3400 


7000 


14200 


18000 


COs i) 


Imperial Oil Estimates 


(Millions of Barrels) 


Enhanced 
Recovery 
Technique 


Wet Combustion 


Surfactant 
Carbon Dioxide 
Carbon Dioxide 
Carbon Dioxide 


Surfactant 


Wet Combustion 


Wet Combustion 


Max imum** 
Recovery 


Potential 


100 


P50 


300 


150 


2200 


Studies were carried out by Imperial for each zone 
identified as having tertiary recovery potential, and the 
required economic incentive was determined for applying the 
appropr latemtechnigue-ar! 1g0Lren2- 6 shows Imperial's estimate 
of the impact? Of price) oh tentwanyy recovery potential. 


According to the Imperial forecast, enhanced 
recovery methods will result in about 130 Mb/d of additional 
producibility of light and heavy crude by 1995. 


2.5 


2.0 


= 
o)] 


BILLION BARRELS 
° 


0.5 


0 5 10 20 25 30 
CRUDE PRICE - sf (CONSTANT $) 


Figure 2-6 IMPACT OF PRICE ON RECOVERY POTENTIAL 
imperial Oil Estimate 
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Polar 


Polar Gas Limited said that its subjective 
estimates of West Pembina potential ranged from 150 million 
barrels to 500 million barrels with the expected value being 
about 250 million barrels of recoverable oil. 


Shell 


Shell's estimate of undiscovered light crude oil 
potential was based on a play-by-play assessment that 
indicated that the potential for light oil discoveries in 
the Western Canadian Sedimentary Basin was about 1.8 billion 
recoverable barrels. Shell estimated that about 1.55 
billion barrels of this total will be discovered in the 
periodeupstenl995— “Ltsvestimate of + the most=likely 
potential Motel veebi ll ronebanmrelsstor new discoveries was 
withintasrangesor about 73/47of a bri] vonybarrels*upsto 5 
Ove6"b1ithion “barrels. 


To forecast annual Jevels of light crude orl 
discoveries, Shel] estimated that new field exploratory 
drilling would increase about 30 percent above the 17 6 
figure of 440 new field exploratory wells and remain at a 
plateau for several years before begining to decline slowly. 
Annual oil discoveries were forecast to average about 160 
million recoverable barrels in the early years of the 
forecast period declining to about 25 million barrels per 
year in 1995. These estimates were in turn converted to 
annual additions using the AERCB appreciation curve. A ten 
to one reserves to production ratio was used to establish a 
producibility schedule from new discoveries. It was further 
assumed that about ten percent of this resultant forecast 
should be credited to heavy oi] areas other than 
Lloydminster. 


Shell projected future appreciation of existing 
reserves using the latest AERCB appreciation curve and the 
CPA's estimates of ultimate recoverable oil reserves dated 
backrto thesyear of discovery. © These reservesewere assumed 
to go on stream in the year following that in which they 
were booked, and to produce at a reserves to production 
ratio identical to that derived from the NEB's 1977 forecast 
of producibility from established reserves. Shell estimated 
thateabout- 13%percent of the total’ could be ater ibuUtedrro 
heavy crude oil and the remaining 87 percent to iInghtieferude 
opr! Ws 


IS) 


Shell belwteved) that tertiary wecovery «schemes gsuen 
as chemical flooding and carbon dioxide miscible flooding 
would not contribute substantially tomibdghepenudetoii 
production until the late 1980's. Also, Shel] doubted that 
hydrocarbon miscible flooding would contribute a large 
percentage of the production from enhanced recovery in the 
future. The company favoured carbon dioxide assuming that 
economic conditions permit. 


Shell estimated that ain thewpertodsupetom 5, 
supplemental recovery would add about 1.4 billion BERAAE TIS: 
Of this total, 532 million barrels would be in light and 
medium crude oil reservoirs and 897 million barrels in heavy 
exude .o1bkb reservoirs... -Inchuding,;uecoverysatten 31 995 7sohe Ll 
estimated that the supplementary recovery potential would be 
about.three billion. barrels *-with.about‘'65 percent.on Ewo 
billion barrels accruing from heavy crude oil reservoirs and 
about.35-percent.on one billion ,banrelsycoming yEromrlight 
and medium reservoirs. Shell said that a reasonable range 
of supplemental recovery estimates for all reservoirs could 
be anywhere from a high of six billion barrels to a low of 
practicallyezero. 


Texaco 


Texaco Canada estimated the producibility from 
reserves additions to be 188 Mb/d in 1979, remaining above 
200 Mb/d throughout the balance of the forecast period. 
Texaco did not estimate the ultimate reserves potential for 
the Western Canadian Sedimentary Basin. Rather, it 
subjectively adjusted previous CPA submissions. Texaco's 
forecast assumed rapid development of the new West Pembina 
reserves, but no other specific source of reserves additions 
was used to support the producibility forecast. 


UFAWU 


With regard to light crude oil discoveries, the 
UFAWU stated its opinion that a comprehensive public energy 
policy should be based on an additional discovery potential 
of about five billion barrels. Witnesses testified that 
this estimate was taken from public statements made by an 
officer of Petro Canada and that the UFAWU had no additional 
information to support this estimate. However, it was the 
Opinion of the UFAWU that the West Pembina experience to 
date would support such an estimate. 
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The UFAWU also believed that the NEB's estimates 
for “improved s recovery potential of °2.07 billion ‘barrels ‘for 
the base case and a maximum potential of 3.11 billion 
barrels were unduly conservative projections. However, in 
response to questioning, witnesses for the UFAWU would not 
suggest estimates that they believed to be more realistic. 


AERCB 


The AERCB estimated that about 4.4 billion barrels 
Of night Omiieiny place remain tothe discoveredwiniethe 
Province Of Albertas.® Assuming “a°27 percent wecovery factor, 
the recoverable reserves potential from new discoveries 
WOoluldebe WAZ rbul ton thbarve loin tOf thercds4eb pllivon "barrels (o£ 
Oulbuin place saboue Psu prblion *barrela twene frorecasit rto.ibe 
discovered in the Cretaceous, 2 billion in the Devonian, and 
the remaining 0.5 billion barrels in ‘various less important 
formations.” Wlthtreéspect "to the:-1s2 billronm ebarrels 
estimated to be recoverable from new discoveries, West 
Pembina was expected to contribute about 0.5 billion 
barrels. 


The AERCB estimated that reserves additions to 
existing pools would come from three sources: appreciation, 
exotic (tertiary) recovery, and deferred abandonment. 
Appreciation was forecast to add about 0.4 billion barrels, 
exotrerrecovery sasout fl 49) billion tharvels’, tand “deferned 
abandonment van Gadd itronal "0 SSbitiionvbarnrels: 


BCEC 


The BCEC believed that the Eagle Belloy "F" pool 
discovery would lead to other similar discoveries in British 
Columbia, and@that the total’ potential of this’ play could 
resultein additional finds*ot 50¢million*recoverable ‘barrels 
from this previously-minor oil reservoir. ‘The potential of 
other plays in the Cretaceous/ Triassic formations was 
estimated at 15 million recoverable barrels. The production 
profile; eresulting “arom ‘these "reserves additions estimates, 
rises from about 0.8 Mb/d in 1978 to a maximum of 16 Mb/d in 
E986, atten iwhichert tbeqins toyvdecline: 


The BCEC also estimated that additional potential 
could come from modifications to existing waterfloods and 
the installation of tertiary recovery schemes. However, 
contribution to total supply was expected to be minor until 
fie aces locors, amounting to Jess than, 1 Mb/d until that 
time. The development of suitable tertiary recovery schemes 
could add significant production after that time, perhaps 
accounting tor about 11) Mb/d by 1995. 
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Saskatchewan 


Saskatchewan submitted estimates of the future 
reserves potential in the province both from additions to 
existing reservoirs and from new discoveries. Saskatchewan 
estimated that additions to existing reservoirs would add 
254 million recoverable barrels during the forecast period 
of which 38 million barrels would accrue in reservoirs 
containing oil designated by the NEB as light. New 
discoveries were forecast to add 228 million barrels of 
which 34 million barrels would be light crude oil as 
designated by the NEB. 


Additions to existing reservoirs were expected to 
result from three sources: future appreciation of existing 
pool Sy! ininijlssedy igingrandemodisk ications) Go existing 
waterfloods; and the application of tertiary recovery 
methods. Reserves appreciation constituted over half of the 
total reserves forecast to be added to existing reservoirs 
and was expected to result mainly from normal development 
drilling and waterflooding. Infill] drilling and 
modifications to existing waterfloods were expected to 
contribute about six percent with pools in the southeastern 
and southwestern areas of the province having most of the 
potential. Tertiary recovery was estimated, to have the 
greatest potential. However, Saskatchewan's forecast 
assumed that tertiary recovery would not make a significant 
contributionapraer to sthelmid2198 0): s, Zandconlivea 
conservative contribution from this source was included from 
Chate-dates unc |e) 995- 


DeSa a2 Views of the Board 


In assessing evidence presented by submittors, the 
Board recognizes that no technique exists for predicting, 
witha highudeqreen0feaccumacy, #ehepquantlures for slight 
crude oi] that may be. added to established reserves as the 
result of future discoveries. A substantial element of 
judgement and speculation is involved. As a result, 
estimates can be expected to vary considerably, which the 
evidence In this «inguiny«cqleanmly-déemonstweates. 
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A large part of the variation in estimates 
presented for Western Canada results from differing opinions 
as to the potential of the West Pembina play. It should 
be noted that as this play is in an early stage of 
development, an assessment of its potential is particularly 
dvirrcuct. 


The Board's base-case estimate of the discovery 
potential for recoverable crude oil in Western Canada is 1.3 
billion; barréeéls*within a possible range of 0.9 to 2.9 
billion barrels. Included in the base-case estimate is 0.5 
billion barrels of recoverable oil for West Pembina. 
Recovery factors used for the Board's assessment include 
combined primary and secondary recovery for the various 
plays. The Board's estimates of discovery potential reflect 
results of independent studies carried out by the Board as 
well as the evidence submitted at the inguiry. The Board 
expects that the current level of exploratory drilling 
will be maintained and that most of this potential will be 
realized y by 1995. 


Improved recovery techniques for established 
reservoirs are expected to add approximately 1 billion 
barrels to the reserves potential within a range of 300 
Mie aon mto l..6 .biinon@banrele 7 Tables 2-5 shows the 
potential for improved recovery of light crude oil by 
recovery method. These estimates are based on a 
comprehensive review of the potential for improved recovery 
for each oil reservoir in Canada conducted by the Board in 
conjunction with the 1976 hearing. The results of that 
review appear to the Board to remain valid and they are in 
line with evidence presented at this inquiry. Initially, 
most reserves additions in the improved recovery category 
are expected to come from projects uSing waterflood, infill 
drilling, and LPG miscible flooding techniques. However, 
towards the latter part of the forecast period, the emphasis 
is expected to shift towards chemical flooding, thermal 
techniques, and carbon dioxide flooding. Reserves additions 
from improved recovery are rather small in the earlier part 
of the forecast period as pilot projects must precede 
full-scale operations. However, the Board believes that 
higher crude oil prices and current policies will encourage 
investment in improved recovery schemes. 
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The producibility forecast shown in Figure 2-7 is 
based on the combined reserves additions potential of both 
new discoveries and improved recovery from established 
reservoirs with appropriate annual reserves additions and 
reserve life indices ‘applied to each category: 


500 


400 


300 


200] 


THOUSANDS OF BARRELS PER DAY 
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0 , 
78 80 82 BA 86 88 90 92 94 
YEARS 
Figure 2-7 POTENTIAL PRODUCIBILITY FROM RESERVES ADDITIONS 
OF LIGHT CRUDE OIL 
NEB Forecast 
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Table 2-5 
POTENTIAL FOR RECOVERABLE RESERVES ADDITIONS FROM 
IMPROVED RECOVERY OF LIGHT CRUDE OIL 
NEB Estimates 


(Millions of Barrels) 


Low Case Base Case High Case 

Chemical Flooding NS5) 310 470 
dey lee DU aing 80 130 180 
Miscible Flooding = 670 760 
Thermal Techniques 10 30 50 
Waterflooding m0) 140 Zo: 

Total 320 980 176:3'0 
Pa eee habs Be Reserves Additions of Heavy Crude Oil 


PRET Sty Par ah Views of Submittors 


The forecasts: of potential producibility from 
heavy reserves additions are compared in Figure 2-8. The 
reserves potential underlying these forecasts, where 
available, is presented in Table 2-6. 


Gulf 


Gulf's estimate of discovery potential for heavy 
crude oil was approximately 1 billion barrels of recoverable 
reserves. 


Gulf's producibility forecast was based on the 
assumption that a heavy crude oil upgrading plant would come 
on stream in 1983. If no plant were built, and if exports 
were phased out, it stated that this level of producibility 
would not be developed. 
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TABLE 2 = 6 
POTENTIAL FOR RECOVERABLE RESERVES ADDITIONS OF 
HEAVY CRUDE OIL 
Comparison of Estimates 


(Millions of Barrels) 


Conventional Producing Areas of the 
Western Canadian Sedimentary Basin 


Appreciation Discoveries Tertiary Total 
Gulf 135 90135) 000 NE 462) - (55) OZ) 
Imperial = = = 1450 
Shell 47 12558 (662) 2000 N(697)) 21 NZL 599) 
Provinces AERCB 100 500 500 2005s 
SASK. = - (194) sn 2:1) ee (410) 


Lloydminster Area Only 


Appreciation Discoveries Tertiary Total 
Imperial = == = 1200 
Shell = 525 (462) ZO00 RCS 97) 2525a( 1959) 


Numbers in brackets indicate the portion of the additions 
that wall likely, bewadded by 1995- 


Includes 100 MMSTB from deferred abandonment. 


ears Includes all additions to existing reservoirs. 
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Figure 2-8 POTENTIAL PRODUCIBILITY FROM RESERVES ADDITIONS 
OF HEAVY CRUDE OIL 
Comparison of Forecasts 


Husky 


Husky submitted that its geologists had identified 
over I,000 Nocations on Husky ¢ Lloydminster area lands 
that could be drilled for primary production with a 
reasonably high degree of confidence of success. Primary 
recovery of about 56,000 barrels per well could be expected, 
a volume which is about six percent of the original oil in 
Ci cominean4 0-acremtract.. Husky estimated that fa total of 
about 16 billion barrels of oil in place has been defined in 
the Mannville sands of the Lloydminster area. This figure 
has been derived from data obtained from numerous 
stratagraphic test holes and exploration and development 
wells, and includes Sands “with thicknesses greater than five 
feat. Ofs.continuous’.oil saturation. 


ON] 


The primary recovery from Lloydminster reservoirs 
has normally been from 4 percent to 6 percene of jthe 
original oil in place. Waterflooding would, on average, add 
an incremental 3 percent to 5 percent recovery to the 
primary expectation, so that present ultimate recovery would 
range from 7 percent to. ll percenie ofthe original, oll in 
place. Husky estimated that existing Lloydminster fields 
would have as producibilUL ty *Om ano Utes Umit seni ergs mec 
level that which would decli ner to, SeMb/deby 11995" 

Additional development of primary and secondary production 
would ancreasesproducibi lity ‘toms / Mp7 dew nator le Clatnamig 
eke ll smuiey cl done IeciS)Gy,, 


Husky. believed that, a combination cyclic steaming 
and steam drive process could be developed that would result 
in significant incremental recoveries from the thicker 
Lloydminster sands, and that this process would be 
established on a commercial basis by the mid-1980's. — Husky 
assumed commercial thermal production starting in 1984 would 
be approximately 5 Mb/d; “escalating to GO0>MbVdeby 1990. ihws 
would Kresult. in’ a total industry production -capachey, 
including primary, secondary, and tentvanyirecove ay scnemec, 
that could reach much more than 100 Mb/d by the early 
1990*s. 


Husky estimated that incremental recoveries 
resulting from steam application would range from 15 percent 
to 30 percent for the thickest portions of Lloydminster 
reservoirs. Husky had identified areas totalling more than 
100,000 acres where continuous sand pays were greater than 
15 feet and ranged up to 50 feet. The areas identified were 
all on Husky's controlled acreage and contained in excess of 
three billion barrels of oil in place. 


With regard to commercial steam drive projects, 
Husky said that one could anticipate that producibility 
would vary from 5 Mb/d to 10 Mb/d per section. Cyclic and 
Steam drive initial production response should range from 60 
to more than 100 barrels of oil per day per well for these 
projects. 
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Imperial 


Imperial conducted a detailed assessment of the 
reserves potential of existing pools and undeveloped 
reserves assuming the use of various recovery methods 
including enhanced recovery. Available data from about 5000 
wells throughout the general Lloydminster area were examined 
to arrive at an oil in place estimate of 23.1 billion 
barrels (see Table 2-7). Imperial believed that current 
technology will not permit economic recovery from reservoirs 
contatninquotlew thy aneArlegravity of Wess» than l2’degrees 
or from those reservoirs completely underlain by water, 
Categories =that; represent, INN 3hbillion barrels of the total 
OLlmin piltacespotential. Accordingly, the determination of 
recoverable reserves and producibility was based on the 
remaining VlS8 soil ionsbarvelssof-o1l Vine place. 


Table 2-7 
POTENTIAL FOR RESERVES FROM THE LLOYDMINSTER AREA 
Imperial Oil Estimate 


(Billions of Barrels) 


Existing Percent Ultimate Recoverable 
Technology Oil, angBlace Recovery Reserves 
Existing Pools 4.9 14.0 OL 
Undeveloped Pools 
Gia LARC ALPE.) O69 JdvsO Ox: 

Total Ake L245 die 


Requiring New 


Technology 

Undeveloped 

(a iz Ce API.) 52.0 

Oil Underlain by 

Water 63 
Totad lle S 


Poca Owe ine place. 23.1 
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Imperial's estimate of the oil in place outside 
the existing pools in the Lloydminster area that could be 
developed with existing technology was 6.9 billion barrels. 
Imperial's witnesses testified that this estimate is 
probably within plus.or minus@ten, percenteassmosteote the 
pools included have been penetrated by at least one well. 
Imperial assumed that, generally, any sand body that was 
less than five feet thick, was not economic) to develop. 
However, it did not. rvigidly-adhere to.a, five-tootunetaow! 
pay cut-off. Imperial further estimated that about 60 Mb/d 
of new producibility could be developed in the Lloydminster 
area with an annual drilling rate of about 500 wells 
provided the pools were placed immediately on waterflood. 
Imperial was not optimistic that a 100 Mb/d upgrading plant 
located in the Lloydminster area could attract sufficient 
feedstock and it was certain there was no hope for a 
potential of 300 Mb/d of upgraded crude- oil. 


Bor areastother) thansllovydminster, imperial 
estimated the potential for heavy oil reserves additions to 
be waboute2 50° mil Vion barrel sore recoverable cruder on is 


In southeastern Alberta, additions from new 
GISscOvernies, primarily) in) the, Suttield: area, mandeenhanced 
ESCOVerY were Expecledmro wees tine addi tionale produc lo imlnty 
Of Fabouc LGaMb7deby i965. 


McDaniel 


McDaniel Consultants submitted an assessment of 
the conventional heavy olif@potentialpin, thesarcamoreAdbenuta 
extending from the Taber region in the south to the 
Lloydminster area in,the north. |The’ volumes of proved 
Conventional heavy O11) in) place were estimated tombe 4a 
billion barrels, at, the,end ofs51977, compared iwi theo ey 
billion barrels at. the end .of/1973%. %McDaniel extrapolated 
this growth of oil in place using annual growth rates 
commencing with 9 percent in 1978, decreasing to 7 percent 
by 1980;,-5 percent by~19857 and 3 pepcentuby 1095-eThe 
Eesulting Oil) in place estimate: torethe year 99> ewacmuilae 
billion barrels. Recoverable reserves of about one billion 
barrels were calculated using an assumed LeCOVeCry ra CtOmuor 
11.5 percent. McDaniel concluded that Only. GZ = DeLreeniior 
the estimated resource base in the Eastern Alberta heavy oil 
area would be required tor support production levee losor wer WO) 
160 Mb/d throughouts the forecast. period. 
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Murphy 


Murphy stated that it agreed with the analysis as 
Puts LOrenaby ~lmpemial pindicatrangyorlyin place, of roughly \23 
Bini tonmpaseechontoreathes blovydminster areas » The distrurbution 
Of sOLlAbY ednav ity sand) seservoir ‘configuration as «set out "by 
Imperial also conformed to the Murphy analysis. However, 
Murphy believed that almost two-thirds of the oil in place 
of more than 20 billion barrels was unavailable as a primary 
or secondary contributor to reserves. 


Murphy said that it would be hesitant to invest in 
a 100 Mb/d upgrading plant at Lloydminster because of a 
possible shortage of feedstocks. The preferred location 
would be on the IPL pipeline at Kerrobert, where the plant 
would have access to more of Canada's heavy crude oil. With 
regard to the economics of upgrading, studies made by Murphy 
iaditcated that (the "capital cost: perwbarrelein a: 50 °Mb/d 
plant was likely to range between 15 percent and 25 percent 
Greater thanadnea LO00,Mb/dyplant< 


Murphy estimated that the maximum obtainable 
producibility for the Lloydminster area by the year 1985 
would be about 100 Mb/d and that this would have to come 
almost entirely from primary and waterflood production. 
Murphy assumed that the industry could carry on a drilling 
proguammo&k hup Feorl,000Gwells ta yeaupin cher Lloydminster 
area. Less than 20 rigs would be required and these would 
likely be available from existing inventory, or with minor 
additions to inventory. New wells could be expected to have 
ania VEL Ode oroductivity ein thelmanger Omi2s {to s5ebarrels “per 
davyeancnaproduci pil llvtyadecline Or about > percent per 
year. 


With regard to thermal recovery techniques, Murphy 
believed that steam recovery would not be justifiable for 
the thinner Lloydminster sands. Murphy continued to hold 
the view that combustion has more potential than steam for 
Lloydminster-type reservoirs that have 20 feet or less of 
net pay. Murphy believed that added economic incentive was 
reguired to justify thermal recovery in the Lloydminster 
area. )"Guirentivy. neavy roll sis i attractingsithe lowest™price 
andmincurmingsehieshighes Pacost mor 1 produc tions Slice ingscosts 
for tertiary recovery in Lloydminster were estimated to be 
Pocieomaande Of em .00NtLo SG.00 iper barrel in trairnly large 
DrOJeCtSnweliis ComparedawuthGlifting scosts shor primary and 
Weber mlOodeotes VO fmaboutss2.o0 toss3 00 sper sbarrel.. e Murphy. 
was concerned that a widening of the price differential 
between light and heavy crudes, in order to make upgrading 
economic, would discourage thermal recovery experimentation. 
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Shell 


Shell assumed that drilling in the Lloydminster 
area would increase by about 50 percent by the early 1980's 
from the 1976 level of 430 wells, then decline to about 300 
wells per year in 1995. Recoverable reserves additions per 
well, which averaged about 47,000 barrels between 1967 and 
1971 and 53,000 barrels between 1972 and 1976, were assumed 
to average 50,000 barrels per well until 1983 and to slowly 
decline ‘thereafter to 357000" barrels* per “well by #1995. On 
this basis, reserve additions were projected to be about 30 
million barrels per year for several years declining to ll 
million barrels per year by 1995. A certain amount of 
adjusting was done with >the objective of utilizing the 
approximately 0.5 billion barrels of undiscovered and 
undeveloped reserves, essentially over a 20-year period. 
This schedule was converted to production using a reserves to 
ProductTonUratllo,oLeseven te one. 


Shell estimated that there was a potential for 
heavy ierudée oil )duscoverres of about, 725 millaon, barrels oF 
recoverable crude oil. Of this remaining undiscovered 
potential, about 525 million barrels were expected to be 
discovered in the Lloydminster area. This latter estimate 
was obtained by choosing the EMR estimate of 12 billion 
barrels of oil in place for the Lloydminster area, anda 
Ssubtractingsocbillron barrels that "represent eoiteineplace 
already discovered. This leaves a potential for undiscovered 
Olbeinsplace inv thesonder fort] geuimionsbarrelss 


AERCB 


The AERCB estimated that about 4.6 billion barrels 
of oil in place remain to be discovered in Alberta. Nearly 
allso& shisttotal, aboutedosupnl lion@barrels ewasero recact 
to» berdiscovered rnenthesCretaceous?) WAtearrecoveryetactor for 
ll percent, this would represent potential recoverable oil of 
about 095 ‘billion ibarrels?fromtheavy torl discover ress 


ASein ithegcasesihoreligh tecnide. C1LiyerthesArRen 
estimated that reserves additions to existing heavy crude 
Oil reservoirs would come from three categories: 
appreola bron iCabouvt0 a1 sbi lili onwvbanrels) 7 sexotrcerecovery 
(0.5 bi blion barnvels):;tand deferred abandonment (Os billion 
bargels).) fo lconans laibeRanschedilemoheannual reserves 
additions Simtosproducitbi Eitw, an. unvtial speak sonedUue@elLwiey sor 
250 b/d per million barrels of primary reserves was used. 
Heavy O11 pools were assumed to decline hyperbolically with a 
decline cop laepercentiper yearsarnd San texponent toMy ab anthese 
decline rates were based on a review of existing pools. 
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Saskatchewan 


Saskatchewan estimated that reserves additions in 
the Province during the forecast period would accrue from 
two sources: additions to existing reservoirs, and new 
discoveries. Additions to existing reservoirs were forecast 
to addez>4amitiaon barrels ,lof which 26 millionewould berin 
reservoirs containing oil designated by the NEB as heavy. 
New discovery additions during the forecast period were 
estimated to be +228 million barrels of which 194 million 
barrels would accrue from reservoirs containing oil 
designated by the NEB as heavy. Of the totals for heavy 
crude oil, the Lloydminster area was forecast to provide 113 
million barrels through additions to existing reservoirs and 
132 million barrels through new discoveries. 


Saskatchewan estimated that the probable heavy oil 
in place outside of existing pool boundaries in the 
Lloydminster area of Saskatchewan is 7.4 billion barrels. 


Saskatchewan believed that if an upgrading 
facility were not built, the Lloydminster area in 
Saskatchewan could achieve and sustain a level of 
producibility of about 35 Mb/d, ‘In the ‘year 1985, 11 Mb/d 
would accrue from established reserves and 24 Mb/d from 
future reserves additions. Saskatchewan estimated that if 
an upgrading facility were built, the 24 Mb/d of 
producibility from future reserves additions could be 
doubled without much Gifficulty. Sustaining such a level of 
producibility would depend largely upon the success of 
tertiary recovery schemes in the Lloydminster area. 


Ane re aoe - Views "OL the Board 


Because of its importance relative to other heavy 
Grude oil deposits, the Board has considered the 
Lloydminster area separately. Based on the evidence and its 
own detailed study, the Board has increased its estimate of 
Ehemreserves addltlons- pocential of the Lloydminster area 
and the expected rate of development of these resources. 
Drilling in the Lloydminster area is expected to increase by 
about S0spercent in the next five years as a\result of 
increased interest in this area by producers and by 
governments. 
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LLOYDMINSTER 
Low Case Base Case High Case 

Conventional Recovery - Undeveloped Pools 160 420 730 

- New Discoveries 120 300 52.0 
Thermal Recovery 580 1200 2440 
TOtal 860 920 3690 

OTHER HEAVY CRUDES 
New Discoveries 80 100 140 
Improved Recovery o> Ui 820 
Total Bae 650 960 


Table 2-8 


POTENTIAL FOR RECOVERABLE RESERVES ADDITIONS 


OF-GHEAYV Y sGRUDES OLE 
NEB Estimates 


(Millions of Barrels) 


Table 2-8 provides a breakdown of the Board's 
analysis of heavy crude oil reserves additions. The 
analysis for the Lloydminster area is based on an ultimate 
POcent bal Ot about w0 eal and,  kOmois One Date lcmo tao. lime! Dy 
place for the low, base, and high cases respectively. Of 
thas), approximately 450 bi livongbarnelceOL, Ollie place, 
expected to yield 406 million barrels of recoverable oil, are 
currently on production using mainly conventional recovery 
methods. Of the remaining potential, about two-thirds is 
located in known but undeveloped pools and the rest has to 
come from new discoveries. The Board's estimate of the oil 
in place represents only oil that is amenable to economic 
LECOVELrY. saline ,total, O11 Sine place spOtentLal, s1nGlud ingestive 
potential of very thin sands, very lean sands, or sands with 
a ,cOMmDInatron Of factors, that spronib1& economic, recovery, 
may be double this amount. The Board has not changed its 
estimate of the new discovery potential for other heavy 
crude oil, but it has increased the rate at which this 
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poremulal evil be trea lized Table 2-9 provides a breakdown by 
method of the Board's estimate of improved recovery potential 
for other heavy crude oil. The producibility forecasts for 
Lloydminster and other heavy crudes have been combined and the 
resulting potential producibility from heavy crude oil reserves 
additions is shown in Figure 2-9. Realization of this forecast 
is contingent upon continued full marketability of the various 
heavy crudes. 


Profitability of investments in heavy crude oil 
development is heavily dependent upon availability of 
markets for all volumes produced. Assured markets are even 
more important to support higher relative costs OL 
recovering» ol) throughs thermal recovery techniques. . In) January 
1977 the Board began separate licensing of heavy crude oil 
which allowed production capacity to be fully utilized. This 


250 


200 


150 


100 


THOUSANDS OF BARRELS PER DAY 


50 


2 78 80 82 84 86 88 90 92 94 
YEARS 
Figure 2-9 POTENTIAL PRODUCIBILITY FROM RESERVES ADDITIONS 
OF HEAVY CRUDE OIL 
NEB Forecast 
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Tabler 2-9 


POTENTIAL FOR RECOVERABLE RESERVES ADDITIONS FROM IMPROVED 
RECOVERY OF HEAVY CRUDE OIL EXCLUDING LLOYDMINSTER 


NEB Estimate 


(Mi TiAbOnSi20 &eBarre ls) 


Low Case Base Case High Case 


Chemical Flooding 5 25 45 
Tn foie] ise Die Lele) 25) 35 45 
Miscible Flooding - 110 280 
. Thermal Techniques LEO 245 Sg, 
- Waterflood EE) 135) 140 
on HO Gack 235 550 820 


circumstance, coupled with higher oil prices and the prospect 
that markets will be assured possibly through heavy oil 
upgrading, has caused greater optimism over the outlook for 
heavy crude oil development. The market outlook for heavy 
crude-orl rand the implicabions of an upgrading facility care 
further discussed in Chapters 6 and 8. 


Zee PENTANES PLUS 
ppt eel Views of Submittors 


The views of submittors regarding this class of 
reserves were detailed principally in forecasts for individual] 
natural gas processing plants in the form requested by the 
Board-in- its Outline for Submissions, which is included as 
Appendix B. In addition, Amoco, Gulf, Imperial, Shell, and 
Texaco submitted forecasts of production from estab] ished 
reserves and from reserves additions for Canada as a whole. 
The AERCB provided forecasts of pentanes plus production from 
proved remaining recoverable reserves and from reserves growth 
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for Alberta. The CPA provided a forecast of pentanes plus 
production from established reserves for all] of Canada. The 
forecasts of pentanes plus production submitted to the Board 
are shown in Figure 2-10. The forecasts shown include 
pentanes plus production from established reserves together 
with production from forecast reserves additions. 
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Figure 2-10 PRODUCTION OF PENTANES PLUS 
Comparison of Forecasts 
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CPA 


The CPA submitted that its forecast of pentanes plus 
production was based on forecasts for 46 plants supplied by 20 
plant operators representing %8/ jpencent of ithe: current 
pentanes plus*productionwineGanadare. Product 1onmironechre 
remaining plants was estimated on the basis of their current 
share of total Canadtan=production. "ltr also submictredsenar 
the 1978 level of pentanes plus production compares closely 
with the CPA 1976 estimate. However, the current forecast 
submitted indicated higher levels of pentanes plus production 
in future years than estimated in 1976, the difference 
reachings»a high®ofrmele7-Mb/d for the years 1983 ‘ands 1984" 


Amoco 


Amoco's forecast of pentanes plus production from 
existing reserves was stated to be based on the CPA 
forecast. New additions to pentanes plus production were 
based on the National Energy Board's June 1977 forecast of 
natural gas demand. An initial pentanes plus yield of 15 
barrels per million cubic feet of marketable gas was used 
declining to 10 barrels per million cubic feet in ten years 
and remaining constant thereafter for associated and 
non-associated gas reserve additions, and for expected 
pentanes plus production from solution gas of new oi] 
discoveries and tertiary oil production. 


Gu If 


Gulf submitted that its forecast of pentanes plus 
production was based on a revised natural gas production 
forecast and a revised natural gas richness forecast. It was 
Submitted that in the last few years substantial volumes of 
relatively dry shallow gas have come on stream and production 
from richer pools has: been “cut? back’ due’ to the current over 
Supply situation. As a result, the production of pentanes 
plus has been reduced. However, natural gas demand was 
forecast sto iInerease as well vas production trom uicnems cools. 
This would result in increased pentanes plus production for 
several years. 


Imperial 


Imperial] submitted that its forecast of pentanes 
plus production was derived from the liquids yields from gas 
produced in association with oi] and non-associated gas from 
gas processing plants. The associated gas volumes were based 
on Imperial” sion l producip init toveqgactus. 


48 


Shel] 


Shel] stated that it had participated in preparing 
and had adopted as its own the forecast of pentanes plus 
submitted by CPA. Shel] also submitted a forecast of pentanes 
plus production from appreciation of existing reserves and 
from new discoveries. 


The forecast of pentanes plus production from 
appreciation of existing reserves was made using the AERCB's 
appreciation curve for gas and the CPA's estimate of proved 
reserves by discovery year. The schedule of additions to gas 
reserves created was delayed one year and then projected to be 
produced at five percent of initial reserves volume annually 
for the first eight years. Following the flat life period 
production was assumed to decline at ten percent per year. 


For pentanes plus production from new discoveries, 
Shel] submitted that the forecast was based on an estimate 
that about 36 trild ton cubic feet of natural gas remain to -be 
discovered in the producing regions. Initially, the annual 
discovery volumes average about 3 Tcf per year declining to 
aboutie2ieicfapernyean byal985 sand aboute0..4, Toi sim 9h995..10f 
this volume, about 8 Tcf was estimated to be shallow dry gas 
and was ignored in the pentanes plus analysis. Shel] 
estimated the average pentanes plus content of producing 
regions non-shallow gas to be 21.6 Mbb1] per Bcf of gas. This 
ratio wascassumed ito wholids for: future discoveries + i She] 
submitted that on average in the initial year of production, 
the pentanes plus to gas production ratio is 145 percent of 
the average ratio taken over the producing life of the pool. 
Recovery efficiency declines steadily until by the 14th year 
it equals the over-life ratio, following which the recovery 
ratio declines below the over—-life ratio. ‘Shel! also 
emphasized that the forecast of pentanes plus production from 
new discoveries assumes sufficient price and work incentives 
fomecnsuce vaughn level of exploration vactivityvover the next 
several years. 


Texaco 


Although Texaco did not provide information on the 
methodology used in arriving at a forecast of pentanes plus 
production, it submitted that it had Used, awitn modlt rGatlons, 
the CPA forecasts of pentanes plus production as the basis for 
traditional southern basin areas. 
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AERCB 


The AERCB's forecast of pentanes plus production 
from remaining recoverable gas reserves was based on a study 
done’ "for 1 Ue February O77 Reporte / -C. ih ve™study sad soeen 
updated to correspond with its most recent estimate of the 
expected gas production in Alberta. The forecast of expected 
gas production was based on an ultimate reserve of 1]0 Tcf and 
was related to a forecast of gas requirements for Alberta and 
Canada, having reqardual ome\hbenta ss: GCumlent=) Usy ean pLOtectron 
DO recy. 


With regard to pentanes plus from remaining 
recoverable gas reserves, the AERCB stated that the forecast 
took into consideration gas deliverability schedules submitted 
by owners and by gas purchasers operating in Alberta, the 
productive capacity of existing reserves, gas processing 
facilities in existence or approved, plant operating histories, 
and owners' submissions and progress reports for gas cycling 
Sschemesan ein «constructing the forecast for ipenvanes= pilus 
production using the expected gas production forecast, 
pentanes plus to gas production ratios were determined from 
the pentanes plus production estimated from proved reserves as 
shown in AERCB Report 77-C. The ratios used decreased from 
1984" barrelse permmiliision scubi ce fees) 9 // cit omilnl M barnes geen 
million cubic feet in 1995. These ratios were applied to the 
Gurrent estimate: Of gasa product ton =hrLomtiproviedtcesery esi,uo 
determine the proved pentanes plus production forecast. 


The pentanes plus production from reserves growth 
was based on the AERCB's forecast of the growth pattern in 
proved initial reserves of marketable gas. The AERCB used a 
pentanes pilus! tovgas *productionmattiomo& | sebanrelis spex 
million cubic feet in 1979 decreasing to 10 barrels per million 
cubie feet near the end of the forecast period. 


The AERCB Said that it believed that the ultimate 
gas reserves in the Province may possibly be higher than 110 
Tore sft this should be whe Case, tie ARRC Bm calds Uniciomance 
forecast of pentanes plus production submitted would be 
somewhatuhighner. lt.also submitted thatva variance Wnetne 
laguid. content. Of mew dasadiscoveries Or cllangecm! Uidas 
production levels as a result of new removal permits or 
Ghandes: im the existing —Alibermta protect lon policy couldgal tc ic 
the production levels from those shown in their submission. 
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2 tad Views of the Board 


AS Tie Gvamror its, February, dio 7, veport,, the Board 
has employed a computer mode] in arriving at its pentanes plus 
production forecast. The model accounts for natural gas 
Dreducti1on Ona pool-—by—-pool” basis erihne: pools: ane; grouped 
according to the gas plant in which the gas 15 processed. 
Changes in the yield of pentanes plus due to depletion of the 
reservoir, changes in the volumes of cycled gas, as well] as 
the recovery efficiency of pentanes plus in each processing 
plant are considered in the model. 


In the light of the evidence received, the original 
list of plants has been adjusted. Reference to several plants 
was deleted and others added to give a final list of 82 plants 
OrEegnoupSs sOtfep lantsin(byatiel dsor anrea)iiae¢These, pliants) or 
Groups rehiplants studied ain deta): -accountved for jnearly,-ali of 
the Canadian production of pentanes plus -in 1977. ,Arsummary 
of the pentanes plus production forecast is shown in 
Appendix E. 


In constructing a forecast of pentanes plus 
production from annual reserves additions, a forecast of 
natural gas deliverability from reserves additions was 
combined with a forecast of pentanes plus yields from these 
additions. Initial yields, estimated to be @Sybarrels per 
Molton cubre feet of marketable gas, decl ime sto.l0 barrels 
per million cubic feet over a period of ten years and 
remain constant at that value for the remainder of the 
forecasitmper1iod.  Thissportion of the pentanes plus forecast 
also includes pentanes plus production from gas plants 
currently under construction. 


The Board's forecast of pentanes plus production 
from established reserves and reserves additions is shown in 
Figure 2-10. As can be seen from the graph, the Board's 
current forecast is in close agreement with several of the 
submittors in the early years of the forecast, but is 
significantly lower than most of the industry submittors in 
Dhemlatbter syeans of the forecasu peGiod... Ihe Boards forecast 
of penvanes plus. productsion ws ysomewhata higher» than the 
forecast publashed in its, Febuuany 19/7 /ereport, saveraging 
about: 15 Mb/d higher during the period’ 1983, tosh9so, This 
increase is due in part to recent developments in 011] and gas 
discoveries in Western Canada; the coming on stream of new 
straddle plants; higher anticipated pentanes plus production 
from cycling gas pools at the. time of commencement of 
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blowdown; and the blowdown of gas caps associated with oil 
pools._, The sincreace. a lsomrenl cers the deferral of some gas 
production because of the reduction of crude oud “production 
and the consequent carry-forward effect on oi] product owimley:. 


Dao OIL SANDS DEPOSI'TS 
JE, oN Viewsrof SubmPretors 


Forecasts of oi] sands producibility were received 
from nine submittors. These forecasts are compared 
Graphically tnebi gure we oil ee Lele wal unanimity among the 
submittors that the identity of the next three commercial 
projects would be a Syncrude expansion, Imperial's Cold Lake 
in situ project, and Shell's Athabasca mining proFyect, 
although not necessarily in that chronological order. The 
forecasts of most likely start-up dates for these projects are 
compared in Table 2-10. 
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TABLE 2-10 
START-UP DATES OF MAJOR OIL SANDS PROJECTS 
Comparison of Forecasts 


First EuidovearkvotiProductione. 


Third 
Syncrude Cold Lake Athabasca 
Submittor Expansion Ini Sif£e _ Mining 
Amoco 1985 1986 1984 
Ashland 2 Vere 19.85 
Gulf 1984 19397 HIBS 
Imperial 1985 1986 19:36 
Polar = 1985 19.8.7 
Shel] = 1987 1986 
Sun = 1986 1986 
TCP, Northernsand Central, 
and Consumers' = 1986 1939 
Texaco = 19:86 eye's) 
AERCB 1985 1986 1986 


CPA 


The CPA did not submit a detailed oil sands 
producibs /ity forecast, (but dadisay that. aggressive 
development action certainly must be encouraged if production 
of synthetic crude oil is to increase to 600 Mb/d by the late 
1980's. This rate is based on expanded GCOS and Syncrude 
Dlanto,ean additional mining project, an in situ’ plant, and a 
heavy oil plant. Witnesses testified that in the opinion of 
the CPA, it was questionable at the present pace whether this 
level of production would be attained. 


ss) 


Amoco 


Amoco estimated that in addition to capacity 
increases Planned for the GCOS (anducvmerudesp ants ne noo ean 
1985 respectively @iteappearsathatlthencswillabe -astuhirdgoil 
sands mining project ready. forvl984> anginecitue pLojecwmin 
1986, and either a fourth oi] Sands mining project or a second 
in Situ project in 99) Amoco submiptedsunatritin OLdemmlo 
justify the investment necessary for such plants, further 
improvements are necessary in the existing royalty and tax 
regime, and assurances must be obtained that synthetic crude 
wil] be sold atwinternat tonal. prices. 


Ashland 


Ashland expected the oil sands industry by 1980 to 
consist of an expanded GCOS plant producing 60 Mb/d, an 
experimental 5 Mb/d Cold Lake project, and the 125 Mb/d 
Syncrude plant. A third mining operation was forecast to be 
on stream by 1985 at 125 Mb/d. Ashland assumed that the 
recently announced Imperial Oil Cold Lake in situ project 
would comes iully- onystreamaby 1937.5" Ashland did not inciludema 
Syncrude expansion or any additional oil sands development 
projects, as the approach taken was to include only the active 
commercial ventures publicly proposed at this time. 


Parsher =s 


F.T. Fisher's Sons Ltd. presented a novel technique 
for jextracting o1] from Ol sands and! heavy io1 | vresenvoirne- 
The technique entails the electric induction heating of fossil 
fuels in situ. Up to the present time, experimental work has 
been conducted at room temperature and atmospheric pressure to 
measure the dielectric dissipation constants of several ranks 
Of coal and of oil sand. Future work proposed included a 
series of surface and in situ heating trials necessary to 
establish the validity of the technical assumptions made. 
Fisher's submitted that details of its theory have been made 
available to a wide variety of companies and agencies for 
aSsessmeniu. 
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Gulf 


Gulf estimated that production from the GCOS plant 
would inerease from current levels of 45) Mb/deto 60 °Mb/d-by 
1982 in response to receiving world prices at the higher 
productaonllevela sy Thisowouddsprimavily beithé )resuitsot 
"debottlenecking" the current plant rather than an expansion. 
Syncrude was assumed to begin production in 1978 and build up 
ELOriusedesigneproductionsofes 2 5eMb7dabyelossqegAnstexpansiondot 
the Syncrude plant was assumed to go on stream in 1984 with a 
design capacity increment of 50 Mb/d. Shell's Athabasca 
mining plant was assumed to commence production in 1985, and 
Imperial's Cold Lake in situ project was assumed to commence 
productionawnl] 1937. 


Gulfeestimatedv&hatcaiminaimumeof about. seven: years 
is required from the time of application until the completion 
of an oil sands plant. Regarding the optimum size of mining 
projects, witnesses testified that this is a function of the 
mine and can be assessed properly only after the mine is in 
operation. 


HBOG 


HBOG described its oil] sands scenarios, which called 
fFonnannuall producibilaty ainerementsnof, 1005Mb/deafter the 
mid-1980's as a maximum possible estimate. Witnesses said that 
such a development rate was achievable but they did not expect 
thats 2 scould@berdmuch highersthan);thas. 


Witmnessesealscorscaid thatrtryingatosburldtan inesieu 
project and a mining project at the same time would not be as 
dithicule asetuyingutorconstruct twoiminingeproyects 
econcurrentdye 


HBOG said that no firm commitments have been made to 
proceed with those multi-billion dollar projects and 
attributed this to the lack of satisfactory .risk-reward 
ratios. The company believes that synthetic crude oi] 
development needs world oil prices, guaranteed markets, and 
also that governments must be prepared to accept a lower 
portion of revenues from these developments than they receive 
from conventional producing operations. 
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Imperial] 


Imperial assumed that GCOS will increase its 
productionscapacity tin 1198) ttes65eMb/dtirom=thescunrer irate 
of ‘about! 50SMb/at Syncrude was scheduled to commence 
productionwinm 49 78eandstosdner caseneouthe; penmivs levelsor 
130 Mb/d, including butanes, by 1983. An expansion of the 
Syncrude facility was assumed to come on stream in 1985, 
bringing its capacity to about 200 Mb/d by 1990. 


Two additional oil sands projects, Imperial's Cold 
Lake in situ project and Shell's Athabasca mining project were 
both assumed to be mechanically complete in late 1985 with 
production to begin in 1986. “The size ofsthe Imperdalgprojecc 
Was. estimated. to be 145) Mb/dyvand, that cof thesSne! l= pro jecuane 
be 125 Mb/d. Imperial said that as the time of implementation 
of ithese two =projectsedraws.closer,Siteisepossiblesthatethe 
production schedule shown for the mid-1980's will be smoothed 
in somefway by a modification in the pace orasize»of one or 
more of the projects. Although the actual level of production 
May, vary. Erom that. forecast for the, individuals veaycaiggG 
through. 1989, the: l990Ncapacaity ,or, > S5eMD/ de CoulLdm@ciimin mbe 
achieved. 


With regard to a Syncrude expansion, Imperial 
estimated that a decision on whether to carry on detailed 
engineering would be made about one year from now, that this 
process design work would take until the end of 1980 to 
complete, and that it,-would%taketuntil eardyol9850to havesthe 
project on stream. Imperial estimated that the most-likely 
size of the expanded Syncrude facility would be 195 Mb/d to 
200 Mb/d. 


With regard to the Cold Lake in situ project, 
Imperial stated that it would not change its construction 
timing as a result of any announcement by Shell! to proceed 
with a mining plant. If Cold Lake were expanded, it would 
take about six years from the point of decision until the 
expanded facility was in operation. 


Imperial stated that supplies of synthetic oi] could 
fall below projected levels if fiscal terms and conditions for 
new increments of supply proved to be inadequate to attract 
the required investment. Royalty arrangements accorded 
Syncrude would not, in Imperial]'s opinion, be adequate for 
further projects,, ancludind: «Les? OwneCcoldeiLakemprojecu. 
Imperial testified that the income tax changes in the April 
1978 federal budget were a significant improvement but that it 
would like to see additional changes. 
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Oleophilic Sieve 


The Oleophilic Sieve Society of Alberta submitted 
details of a new process for separating bitumen from mined oi] 
sands. The process, which the Society believes has 
significant promise, is being developed to replace the hot 
water extraction process used at GCOS and Syncrude. Water and 
sende@pacsmrhnroughetheisieve; butebitumensis-attractedeto the 
surface and recovered. The principal advantages of the 
process were suggested to be lower separation temperatures, 
which result in reduced energy requirements, reduced water 
requirements, and reduced environmental hazards from tailings 
ponds. : 


The process has been under laboratory development 
for about two years now, and attempts are being made to 
commence pilot testing. 


Polar 


In Tismforecast “of iol] %sands" production’, Polar 
madewan allowance=for the production ‘of about 375 Mb/d “from 
three Cold Lake projects by 1995, and the production of about 
575 Mb/d of synthetic crude oil by 1995 from the Athabasca oi] 
Sands. Polar based its forecast of progressive development 
upon continuing. steady exploitation of the oil sands, on the 
assumption that oil sands mining plants and in situ plants 
would be built or expanded every five years commencing in 1987 
and 1989 respectively. Presumably, as the work force became 
available "from one “plant “it. would move on to the next. A 
Similar rationale was used for the Cold Lake projects where 
Bnehconsteruction ©f plantsein 19857 7k990, ganda bo 955 was 
predicted. Polar submitted that such acceleration would 
require major changes in the fiscal terms governing these 
operations, either in the pricing mechanism or the tax 
treatment; e.g., tax write-offs of approximately 150 to 200 
percent of the capital involved; a long-term royalty holiday; 
and possibly marginal pricing. In the short term, major 
limitations were seen to be the availability of manpower, 
infrastructure, and materials. Polar believed that these 
limitations could and would be overcome if these oi] 
developments were to become economically feasible. 


Shel] 


Shell, sard@that ta ttarget fofvone impliiiionebarre hs: a 
day of oil sands and heavy oil production is not achievable by 
1990, mainly because of the sheer magnitude of the effort 
involved and the slow pace of progress towards project 
implementation. In its view, even with a high level of 
encouragement, such a volume is unlikely to be reached before 
19). 
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Shell) listed: three particular constuamtts iunauenuse 
be alleviated before there is a practicable possibility of 
achieving even an extended target of one million barrels a day 
ly, 9:9.5). ache Semiwic rT ef 


- Financing of the required investment. The total capital 
investment required could be in the order of 40 billion 
tas=spemt ido lakarspr(about alt Seballiionw nel iigdowkars 
annually throughout the forecast period), 


-+Mobilization ofthe» work sforcesme A peak.work force: of 
15,000.to.1.67000 peoplie,-extendingsover atypleastea six syear 
period would be required, 


— «<indusbrny/government co-ord bination a) Brhere,oLtens appears to 
be insufficient communication between different government 
departments and different levels of government. 


Shell said that commercial and economic feasibility 
depend on three things:\ that prices availablesfor the plant 
output would be about at world levels and would escalate 
SubflcLentl y  tomofiscet si nil atlonanyeincreasesmathatigt hscalmand 
royalty arrangements would leave adequate funds with the 
venture Operator; that plants would be operated at a high 
loadwiactex: 


Regarding the optimum size of oil sands mining 
pitants peshelidscestimated .thatwabout hh25yMb/deisath emt brs Gi lege) 
ofoptimizationznd nerements fabovesthat are ylikely sto beyinmene 
65 Mb/d range, with mining optimization being the determining 
factor. Shell believed that the same sizing would be likely 
for Mayor ings i tusplants. 


Shell estimated the following schedule for its oi] 
sands mining project nforean ron-stream itarget date _of 19385; 


- formalizing the agreement between the potential consortium 
partners should be accomplished within a matter of weeks; 


- an application would be filed with the AERCB by this fall; 
- the necessary government approval that follows from a 
recommendation of the AERCB would be received during the 


second half of 1980; 


= Ma j;oOmsconstryu ction =would ésitzane eines | 
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Shell recognized that this was a very optimistic 
schedule, but it was the company's most-likely case. 


Shell estimated that ‘both its mining project and 
Imperial is Colid Lakesinwsitulproject "could be baile within’ the 
same general time frame. Close management of the work forces 
between the two projects would be required to ensure that 
peaking did not occur in the same short period of time. Shel] 
believed that the two projects have considerable differences 
in the construction scheduling and the skills required on site 
at any particular time. In response to questioning by Board 
Counsel, Shell stated that it anticipated its project would 
take essentially the same length of time to construct as the 
Syncrude project. 


With regard torthe relative timing of the third 
mining project land the ‘first im situ project, Shell's 
witnesses stated that the schedules submitted by their company 
were a relatively notional sort of estimate, and they would 
not be disturbed if someone said that it is more likely that 
the first in situ plant might come on stream before the third 
mininagsplaniyror that they will come ton stream simultaneously. 


Sun Oi] 


Sonu! ssubMmLetedethat Git 4s Sun Bikely #thateche met 
cost to Canada of upgraded crudes will be as high as for 
imported crude and that we should proceed as quickly as 
possible to realize the potential from both open-pit mining 
and in situ processes. Sun Oil stressed that government 
Suppo Guess GOoutunstiher~toudevelop realistuG polmicues 
influencing such major issues as pricing, royalties, taxation, 
and environmental requirements. 


SunsOmlmsuggested to the Woardnthatsthesl!sS Mb/d 
expansion being discussed for the GCOS plant should not be 
included in the Board's base-case forecast. In its own 
forecasts for the oi] 5sands, Sun ‘O21 “did ‘not »include such *an 
expansion in its base case. However, LG did sinchude tamysiMb/d 
expansion for its high case, a case that assumed enthusiastic 
and prompt support from governments. Witnesses for Sun Ov] 
testified that if the entire GCOS output received the same 
pricing, royalty ;Vand stax treatmentesas Syncrude, they would 
then move the GCOS expansion into the most-likely case. 


Sf) 


TCPL, Northern and Central and Consumers' 


In studies done for TCPL, and for Northern and 
Central and Consumers', Foster Research assumed that the 
Imperial Cold Lake project would commence production in 1986, 
and that subsequent projects would follow at three-year 
intervals. The rationale for this projection was the view 
that major projects must be staged in such a manner that the 
labour and capital requirements of any new project would be 
increasing as the requirements for the previous project 
declined. The inflationary pressures resulting from 
overlapping of projects would increase construction costs and 
overheat provincial or regional economies. 


Texaco 


Texaco Canada assumed that the Shell Canada project 
would come on stream in 1985 at an initial rate of 50 Mb/d for 
that year. The ultimate size of the Shell] plant was estimated 
to be 150 Mb/d. GCOS was forecast to increase output from 65 
Mb/d to 85 Mb/d. The Syncrude project was forecast to 
increase its capacity from 130 Mb/d up to 150 Mb/d. The 
maximum size of the Imperial Cold Lake plant was estimated to 
be 150: Mb/d... A fourth oi li-sands, mining plant <and¢assecoud 
Cold Lake plant were also assumed to come on stream before 
19,95; ceach swith sa iproduct ion icapacity rofiglh25 iMbfda In 
addition, two small pilot plants of 10 Mb/d were included in 
the forecast, one in the Cold Lake area and one in the 
Athabasca Oil] Sands area. 


Union Carbide 


Union Carbide suggested aggressive development of 
nonconventional reserves aS a very promising alternative when 
planning Canada's energy future. The maximum development 
scenario presented called for 11 new and 2 existing Athabasca 
oil sandszplants by2l995a; Ineadditron,; ttheecompany forecast 
that 4 Cold Lake bitumen extraction and upgrading plants and 
2 Lloydminster heavy oil upgrading plants could be in 
operation by that date. Combined output of these projects 
would be 1909 Mb/d sof «synthetic crude;oil] in 1995. 


Union Carbide's studies indicated that sufficient 
revenue flow would be available to fund the ongoing 
development of synthetic crude oil. ASsuming a 75/25 
debt/fegquity ratio, equity caphtal ‘of "about 21 (billion dollars 
(expressed in current values) would be required for the 
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construction of these 17 new synthetic oil plants. In order 
to implement the maximum development scenario, pricing 
policies would have to insure an adequate return to "plant 
owners, and this could mean the re-allocation of resource 
revenues from other sources of supply to these synthetic oi] 
projects. 


UFAWU 


The United Fishermen & Allied Workers Union stated 
that the weight of evidence before the inquiry as to the 
reserves of heavy oil and bitumen and the technology capable 
of transforming these resources into usable crude Ol, 
reinforced its conviction that Canada is capable of achieving 
self-reliance within a decade, and self-sufficiency by 1995. 


AERCB 


The AERCB said it believed that technical matters 
for recoverymrrom oll sandsmhavetbeen resolved and that the 
economic means to make such operations viable are within 
reach. The AERCB was satisfied that recent developments on a 
provincial and national level recognize that dwindling 
supplies of conventional crude oi] woulld* require thategreater 
priority be placed on supplies from Albérea’ssoriasands, )This 
would be particularly true if Canada's stated energy strategy 
for self-reliance was pursued. 


The AERCB expected that future product ton from; the 
eECOSeplant would»be increased to ,65 Mb/d by the year 1983. 
Syncrude was projected to achieve production levels at rated 
Capacity OfW25oMb/ debyol 780 7eeAn expansion sof the plant to a 
Capacity. of 195° Mb/d tbyothemyear 1985 was foreseen. 


Based on recent interest for further development in 
Alberta's oil sands, the AERCB believed it was reasonable to 
expect that a third mining plant and the first commercial in 
situ plant would be developed simultaneously to come into 
production by 1986. Witnesses for the AERCB testified that 
discussions with the two principal operators, i.e., Shell and 
Imperial, have centered on concerns about coincident 
construction and that consideration would have to be given to 
individual labour demands during the construction period. ithe 
AERCB assumed that beyond 1987 plants would be breughteonian 
three to four-year intervals and that in situ and mining 
schemes would be alternated. Plant size was estimated to be 
210 Mb/d. With regard to the optimum economic size for future 
01] sands plants, the AERCB based its thinking on the size of 
a single train being about 70 Mb/d, and Chater uture: plants 
would have three of these trains. 
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The AERCB stated that it believed its forecast of 
future sproductionsinomeothssandsyto bemreasonable;enoting bat 
the conditions it attached to make it a reality were somewhat 
optimistic. Development beyond the forecast level is expected 
to be Timited. »8Given thee logistical constraint seand 
availability of “labour and "capital 7-sthe AEKCB did" nowtexpecr 
that synthetic crude oil production) could reach "a level 
greater than 1300 ‘Mb/di by the "year 1995"even under the most 
optimistic conditions. However, without an environment 
encouraging development, the AERCB believed that the maximum 
production that could be expected by 1995 would be 460 Mb/d. 


With regard to experimental oil sands schemes, the 
AERCB expected that the present production level of about 
9 Mb/d would peak at about 25 Mb/d within the next ten years. 


Deaths Views of the Board 


The Board's base case for oil sands development 
approaches the maximum development scenario shown in its 
February 1977 Report on Canadian Oil Supply and Requirements. 
Invadopting this outlook; ethenBoard Ihaseyve laeduneay? ly songehe 
testimony of Imperial and Shel] concerning their respective 
proposed projects, and on the submission of the AERCB. 

The Board agrees with these submittors that the proposed 
development schedules are possible, but has allowed for one 
year slippage in the Cold Lake in situ project. Tne Board has 
also assumed a one-year lag between Cold Lake and the next 
mining plant to allow for better use of the available work 
force. 


Whether the expected development schedule will be 
realized depends on the perceived profitability of these 
ventures. ~The Board as) of themopinivon that’ the world o1) 
supplyedemand satuatilonois*suchs thattworldiollspraces will >be 
sufficient to enable economic development of the proposed 
schemes. Furthermore, the Canadian oil] supply-demand 
Situation is such that oil sands development appears highly 
desirable in order to offset an ever-increasing reliance on 
imported crude oil. Increasing imports are detrimental to 
Canada's balance of trade and security of supply and, unless 
curbed, would require expansion of available import facilities 
Or construction sof news facii@tiwves, SlhepBoardais ofetie 
Opinion that oi] sands development should proceed expeditiously. 
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In adopting this development schedule, the Board 
emphasizes that realization of the base case depends on a 
realistic attitude on revenue sharing from these developments 
by industry and by the Alberta and Federal Governments. Close 
co-operation between all parties will be essential] to meet the 
time schedules of the base case. 


The Board's forecasts of base, low, and high 
development cases are shown in detail in Appendix F and are 
illustrated in Figure 2-12. The base case includes a gradual 
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build-up of supply from miscellaneous in situ schemes taking 
into account projects currently in operation and announced 
plans to proceed with further development projects. It assumes 
a GCOS expansion °by319833 arSyncrudée expansions by 19853%a Cold 
Lake in situ project commencing operation in 1987; and the 
Shell mining project start-up by 1988. Undefined projects are 
notionally estimated to commence operation in 1991 and 1994. 


The low and high cases are provided to illustrate 
the uncertainties associated with oil sands development. The 
low case allows no further development after the Syncrude 
plant, whereas the high case, though only slightly higher than 
the base case up to 1990, significantly diverges thereafter, 
thus indicating the potential for accelerated development if 
pursued energetically. 


26 FRONTIER RESERVES 
DeiOre al Views of Submittors 
CPA 


The CPA submitted that although frontier discoveries 
to date have been largely gas, the frontier areas are 
generally considered to have significant oil potential as 
well. If Canada's self-reliance objectives are to be achieved, 
the CPA would like to see a resurgence of frontier exploration 
activity, which has declined in recent years. This wil] 
require resolution of the jurisdictional dispute and an 
improved outlook for timely development of transportation 
systems and markets. The CPA also stated that certain 
negative aspects of the proposed Canada Oil and Gas Act are 
restraining exploration activity in frontier areas. 


Amoco 


Amoco's producibility forecasts did not include any 
additions from the Arctic or Eastern Canada. Amoco believed 
thae in the light of the current controls and guidelanes 
applicable to federal’ lands, 011] production ‘from ‘the frontier 
areas would not be developed to a significant extent before 
1E:9:9:5% 


Dome 
Dome submitted that the earliest and most cost- 
effective access to Arctic oi] can be gained by the 


development of Arctic marine transportation systems. The 
feasibility (of Arctic marine transportationesnculd pics tabe 
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proven by the construction and operation of an Arctic Class 
ten ice-breaker such as Dome's AML, which could be in 
operation as early as 1980. With the development of this 
transportation system, Dome estimated that initial access to 
Arctic resources could be gained in the mid-1980's. These 
systems will make possible both a Mackenzie Delta oil supply 
project andican Arctic sLNG sprogjgect. 


Dome» Stated that, its: exploration activities in the 
Beaufort Sea area of the Canadian Arctic have led to 
signitwcant bydrvocarbon, discoveries in the past year. 
However, Dome did not submit any estimates of current and 
potential reserves. 


Gulf 


Gulf did not include any frontier oil production in 
its base case as: no large oi)]) accumulations have “been 
discovered to date. Gulf stated however that production from 
Ee secOontier .couldestant as, carly -as.1990 16 the industuy, has 
substantial and early (within the next two years) exploration 
success, and if approvals for transportation and production 
facilities were granted promptly on confirmation of threshold 
volumes. 


Imperial 


Imperial submitted that forecasts of the timing and 
size of frontier supply are very uncertain because of the high 
degree of geological and technological uncertainty involved, 
and because of various jurisdictional, <“regulatory,. and 
environmental matters that remain unsettled. 


With regard to the east coast, the slow exploration 
pace of the last two years and delays in exploration diginlltiung 
have caused Imperial to forecast a delay in production of two 
years from the timing indicated in the 1976 submission. 
Imperial believes that a reasonable projection for this area 
is for production rates of 100 Mb/d by the mid-1990's, with 
a range of anywhere from zero up to 450 Mb/d by the 
mid-1990's. Imperial believes that to justify the large 
expenditures that will be required to develop production from 
this region, it will be necessary to find exceptionally large 
resenvolrs (with#high production rates’. 
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With regard to the Arctic Islands and the 
Beaufort-Mackenzie Delta areas, poorer-than-expected results 
during the past two years have caused Imperial to downgrade 
its estimates for potential oil supply from these regions. 
Neither area is expected to have oil production sufficient to 
Support an economic transportation system during the forecast 
period. Under an optimistic projection, either area could 
have up-to 100° Mb/a of lproduction eneauie mL J0mcr 


Panarctic 


Panarctic believed that the genera] Bent Horn area 
has the potential to develop at least 250 to 300 million 
barrels of recoverable oil. However, its witness testified 
that the proved category is currently very small. Additional 
drilling is underway to determine the extent and location of 
the reservoir. Provided that sufficient production can be 
developed, Panarctic believes that tankers could be delivering 
oil to east coast ports within four years at a rate of 50 Mb/d. 


Panarctic submitted that until such time as reserves 
of oil and gas in the Arctic Islands can be established to be 
commercially marketable, the Board should not consider the 
avVansabida ty 10Of 0 and (d asat rom ube Su eGhOnmdnes! tS 
determination of exportable surplus. 


Polar 


Polar submitted a forecast of frontier primary 
energy supply of approximately 500 trillion Btu's in 1985 
rising Eto: 1.600) fer i)bleton, Biss: bye li:995... aaPolarw assumedmtna & 
these potential frontier supplies would be composed of natural] 
gas rather than crude oil because of the greater success 
achieved to date in establishing gas reserves. Polar 
Submitted that this situation could change with the advent of 
early and large oil pool discoveries and the development of 
appropriate delivery systems. 


Shel] 


Shell] submitted that the frontier regions have the 
potential for large oil and gas reserves. However, because of 
the current high degree of uncertainty as to the rate at which 
exploration will proceed, it refrained from making a forecast 
of o1] production frome EronuLermerequons. 
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The uncertainties listed by Shell] were the current 
low level of exploration; reservations regarding the Canada 
Oil and Gas Act; jurisdictional uncertainties on the east 
coast off shore; and the question of how rapidly technology 
can be developed to deal with the hostile frontier 
environments. Shell said that it was most important that 
certain provisions of the Canada Oil] and Gas Act be 
reconsidered. The provisions listed were the PIR (Progressive 
Incremental Royalty); Petro-Canada's 25 percent option; 35 
percent Canadian ownership; and the burden of having to make 
substantial contributions to an environmental study revolving 
fund without any control won the use of itsmtunds 


Sun O22 


Wit heregand) uo of Gonterer iproductionny SunyOil stated 
that it was doubtful whether the anticipated reward is 
commensurate with the risk. The proposed federal regulations 
for frontier oil and the unresolved issue between Newfound] and 
and the Federal Government have slowed down exploration in 
these areas. Resolution of these factors is needed promptly. 


Texaco 


Texaco assumed chat Olle tromathe frontiers would mot 
bé produced in the forecast period 1978 to 1995. 


Newfound] and 


The Province of Newfoundland submitted that it has a 
large potential hydrocarbon resource on its continental margin 
that, along with its major undeveloped hydroelectric sites in 
Labrador, gives it the potential for developing significant 
additional energy supplies for use within the Province and the 
rest of Canada. Using available exploration data, the Energy 
Division of the Provincial Department of Mines and Energy has 
estimated the hydrocarbon resource potential to include about 
Seo bi leion barrels of recoveradb! 4 oma a a0 sper cent 
DeObabidaty level. At the = 90"percent and 10 percent 
probability levels, the potential ranges from 2 billion to 
10 billion barrels of recoverable oil respectively. 


Newfoundland did not present a definite statement as 
to the likely time when the potential of the hydrocarbon 
resounces might begin’ to be vrealized by, production.) It stated 
NMowever that there is a possibility of hydrocarbon.;production 
from the Newfoundland and Labrador offshore area within the 
time frame of the forecast period. 
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The Province believed that it had temporarily 
by-passed the difficulties being raised by jurisdictional 
disputes, by issuing exploratory rights to several industry 
groups. These rights are for areas to which the companies 
also hold rights under federal regulations. Several company 
groups have definite drilling plans for the area and are, in 
effect, required to drill by the provisions of the governing 
regulations. If and when oil is discovered, it was the 
estimation of the Energy Division that about 3 to 15 years 
would be required from the date of discovery to the date of 
first production, depending upon the geography and the nature 
of the hydrocarbon. 


DELOYSte Views of the Board 


Commercial] quantities of oil have not yet been found 
in any of the frontier areas, although discoveries have been 
recorded in the Mackenzie Delta, at Bent Horn on Cameron 
Island in the high Arctic, and on and near Sable Island off 
the coast of Nova:Scotia. Further drilling is required in the 
frontier areas to provide a reliable assessment of potential. 
l@ 1s the opinion ior ‘the Board that St woulld bes too 
speculative to adopt a potential estimate for these areas at 
this time, or to attempt to predict reserves additions for the 
forecast period. 


Pied) SUMMARY OF POTENTIAL PRODUCIBILITY FORECASTS 
Zien Views of Submittors 


Five oil companies examined each supply component 
and prepared aggregate forecasts for the availability of 
Canadian crude*oil and eqi@ivalent® '°In@=additvionpftonecasts 
were received from each of the three major producing 
provinces. The forecasts provided by the three provinces have 
been aggregated and adjusted by the Board to include minor 
production "from other parts\-of Canada; ‘this is shown wrth the 
company forecasts in Figure 2-13. 


PRY ID Views "of “the Board 


The Board's assessments of the contribution from 
each supply source have been aggregated also and they are 
compared with the submitted forecasts in Figure 2-13. 
Complete details of the Board's forecast are provided in 
Appendix G. 
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AND EQUIVALENT 
Comparison of Forecasts 


The Board expects that the potential Produc tb ila ty 
of Canadian crude oil and equivalent will] continue to decline 
at an annual rate of approximately five percent intr tone 
midotosOten sine extent to which this rate of decline will be 
slowed in the late 1980's depends largely on the pace at which 
the Alberta oil sands deposits are developed. AS discussed 
earlier in this chapter, the Board has assumed an aggressive 
rate of oil sands development, one which would maintain 
production at an aggregate level abover!cjnmil) Lonpbarne lisnper 
day sthreughnoutethe forecast period. 
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Although thé«Board 2s -forecasting tagconmenuanad 
decline in, preducibility for the nextosevensonveiqnhtmyearc, 
the situation is somewhat improved from that which the Board 
expected when it was considering the evidence: from the 
previous 01] supply and requirements hearing. The impact of 
highemecrude oll prices forthe, producer’ and -ncentives 
initiated by both levels of government have resulted ina 
level of “actUlvitywabovesthae assumedmbyathe Boardulneies 
February “)9d Anepost.. 


the Board shcurrenk=torecasts for) each supply 
category are compared™ with its jprevrous-forecasts in Table 
2-11. The comparisons need no explanations except to note 
that about one half of the increases shown-for-establ ished 
light crude oil reserves result from the carry-forward effect 
of production Capacity that is shut-in thecamoe of export 
controls. This effect has Jess signimreance™in the 1985 and 
LOSSeconpamyson's + 


ZS RANGE OF PRODUCIBILITY SCENARIOS 
Peis al Views OF Submittors 


Only Imperial provided an estimate of the 
Vam@lability Of sits paggqreqate iol isupplLywvbonecacitass skmpemual 
Showed the uncertainty range of its forecast increasing 
gradually throughout,,the forecast period. For the year 1995, 
Imperial's most-likely producibility.was slightly under 
1200 \Mb/d withianea range of li00Mb/Gato, h650eMb/d. 


Additional information provided by submittors 
regarding individual supply. source .wuncertaintys.can -bes-rouncdmin 
earlier parts of. this Chapter. 


Peotone Views of the Board 


Insthe preceding sections ofethistChapter, the 
variability of each supply component contributing to total 
crude 011 producibility was discussed. The purpose of 
section 2.8 is to aggregate these individual variability 
estimates to form a more comprehensive understanding of the 
uncertainties inherent in the Board's crude oil producibility 
Lovecast. 


The range of the Board's producibility scenarios is 
summarized graphically in Figure 2-14. The area in the lower 
left of the graph represents producibility from established 
oil and pentanes plus reserves and anticipated production from 
the GCOS and Syncrude projects. The levels of production 
indicated from these sources, with the exception of Syncrude, 
have been demonstrated and there is little chance that future 
production could be below these levels. The average annual 
rate of decline from these highly secure sources is estimated 
to be about eight percent. 
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The Board's low scenario includes an additional 
supply component of only about 200 Mb/d from reserves 
additions to light and conventional heavy crude oil reservoirs 
and pentanes plus from gas discoveries. As discussed earlier, 
these minimum estimates assume low discovery rates and no 
technological advances in improved recovery techniques. No 
additional oil sands production is included. This scenario 
also,has a ihigh probability thet te couldmsbe achieved; = itis 
most unlikely that future production could be below this 
level. The average annual decline rate calculated from this 
curve is about six percent. 
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Figure 2-14 RANGE OF PRODUCIBILITY SCENARIOS 
NEB Forecast 
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The Board's high case assumes that by 1995 about 
600 Mb/d will be produced from reserves additions and that 
about 1000 Mb/d will be produced from new oil sands projects. 
The Board believes that development of supply beyond these 
levels could not be achieved under any realistic development 
strategy. 


Figure 2-14 illustrates the tremendous potential 
that Canada has for the development of new crude oil supplies 
if conditions are favourable, even without considering the 
frontier areas. The graph also shows how rapidly Canada's 
indigenous tcerude’ only iproduction capabilaty could decline if 
this development potential is not pursued aggressively. 


With this range of uncertainty inherent in crude oi] 
supply forecasting, it should not be surprising that the 
Board's base case has changed significantly since its last oil 
report. As mentioned in Section 2.7, increased crude oil 
prices for producers and the effects of incentives. initiated 
by the two levels of government have resulted in a level of 
activity for exploration and oi] sands development wel] above 
that assumed: by "the Board an Wts JOT? report... 1f this level 
Of activity is not sustained, the actual production could 
easily fall towards, or perhaps below, the forecast published 
in the Board's February 1977 Report on Oi] Supply and 
Requirements. 


Although the Board's estimates of the potential for 
new discoveries and oil] sands and heavy oi] development are 
higher than in its last report, its estimates of enhanced 
recovery potential in light crude oil] reservoirs remain 
unchanged. The Board believes that tertiary recovery may 
require further attention by governments and industry to 
realize the potentials shown in Section 2.30.51 .2,, but «that with 
appropriate strategies these estimates could be exceeded. 


Although the Board is pleased that its February 1977 
report may have focused attention on the need for accelerated 
development of new supplies, its current forecast must not be 
allowed to have the reverse effect. There is no reason to 
pause in efforts to increase the availability of new 
indigenous oil supplies from all] sources; on the contrary, the 
Board has assumed that these efforts wil] increase. 
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CHAPTER 3 
DEMAND FOR TOTAL ENERGY 
3. etNTRODUCTION 


Toeplace Canadiantdemand Yfior oil yinvaltotall energy 
context, submittors were encouraged in the Outline for 
Submissions to present estimates of oil demand using a total 
energy Torecastingeapproach ss, “Submittors /usingssuch san 
approach were requested to provide a breakdown of Canadian 
energy demand by energy type and to make explicit their 
base “forecastcassumptions such as economic growth; 
population growth, relative prices of various energy types, 
market shares, and expansion of energy types into geographic 
akeas Nott presentiyousing that®energy* form 


Submittors were requested to provide estimates of 
conservation included in their base cases, as well as in- 
formation on additional reductions in demand resulting from 
conservation measures, which, though feasible, were not 
anticipated jtomoccur “duringmthe forecast! period. 


In addition, submittors were requested to provide 
estimates of the extent to which oil “could be replaced by 
Othermcenergy-LoOrms MnMthesnarket! place;tande@it possible} to 
provide estimates of the quantities of each energy type that 
eouldsreptaceton |; 


Of the 79 submittors, 48 provided? information’ on 
demand or demand forecasts. Some of the submittors who pro- 
vided demand forecasts restricted themselves to the market 
areas Or products with which they were primarily concerned. 
Four fsubmit tors®—— Guid Oo imperrals-/Sheli sand Texaco — 
provided forecasts of total energy demand for Canada, as 
well as forecasts of demand for the main refined petroleum 
products for the major regions in Canada. 


This Chapter contains a discussion of the techni- 
ques employed by the submittors and the Board in forecasting 
energy demand, the assumptions used, and the resulting 
forecastsofeéenergy demand by sector of *consumption?’ *The 
related forecasts of the demand for refined petroleum 
products are discussed in the next Chapter. The Board's 
forecast of total energy demand is presented in Appendix H. 
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3.2 FORECASTING METHODS AND ASSUMPTIONS 


In the following, a brief description is provided 
of the methodology employed by submittors and the Board in 
developing the total energy demand forecasts. However, no 
aAbbempt wise mademtOspeovide yan all-encompassing discussion of 
the methods used by each of the submittors who provided a 
demand forecast. 


3.2, 1 mMekhodokegy 


359 1 lee VRECWS CObe OUbimEtOrs 


Gulf 


Gulf's forecast of demand for total energy in the 
various market sectors was developed through analysis of 
histowical -datacand theyrelationshipsbetweenv energy con] 
sumption and various economic and demographic variables. 
The effect of energy prices and the impact of conservation 
initiatives were also of major importance in estimating 
future levels of demand. The long-term economic forecast 
used was developed with the aid of the CANDIDE econometric 
model of the Canadian economy. 


The demand for refined petroleum products was 
developed as part of the total energy forecast and therefore 
incorporated Gulf's projections of economic) and demographic 
variables, and also reflected its assumptions regarding 
interfuel sconpetitionk 


Imperial 


Impenialastatedsithate its, projecttonsmoks energy “deg 
mand were influenced by a number of factors, the most 
important of which were the rates of economic growth and the 
efficiencies with which energy is used. Estimates were made 
for key factors underlying the requirements for energy. 
These included population, economic activity, energy prices, 
and conservation initiatives. For each region, projections 
of energy demand for the residential, commercial, industraal, 
and transportation sectors were developed taking into 
account historical trends in energy consumption and probable 
changeswdue to®highersreallenergyspricesmand initiatives 
that would reduce demand. The energy demand for each region 
was divided among competing fuels based on historical 
patterns and assumptions about future availability and com- 
petitive price relationships among fuels. 
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Shell 


Shell's forecast was prepared on a provincial basis 
using forecasts of economic activity based on employment and 
Productivatye fom ieachBprovincewwithin the "contextyof-a 
total-Canada forecast of economic and demographic variables. 
In preparing its energy demand forecast by market sector, 
the method employed was to relate demand in each sector to 
those economic and demographic variables that could be fore- 
cast with a fair degree of accuracy. Consideration was also 
given to interfuel price relationships, availability of 
tuels in the™various xwegions,- and? other miactorst® Hinallly, 
results were modified by assessing the impact of various 
conservation measures. 


Sune Ore! 


Sun Oil did not develop a total energy forecast, 
but it did provide estimates for those petroleum product 
categories and geographical areas (Ontario and Quebec) in 
which it is involved. These product estimates incorporated 
the expected effect of various energy conservation factors 
in each of the market sectors, as a result of both price 
increases and government action designed to reduce con- 
SuMption. Sin vaddibion, Sun OD “s “forecastvof petroleum 
product demand took into account the effect of interfuel 
competition as well as expected levels of general economic 
aceryinty . 


Texaco 


Texaco's primary energy demand forecast reflected 
an expected continuation of trends in overall economic and 
population growth rates, increased energy efficiency, and 
Other conservation measures. Its projection of end-use 
energy demand was based on forecasts of market sector demand 
growth prepared after analysis of historical growth rates 
and the factors upon which demand in the various sectors is 
functionally dependent, including certain energy conserva- 
tion initiatives. Demand for individual fuels was consider- 
ed in the light of historical market shares, anticipated 
relative prices} land avaivability “of various’ fuels. - Upon 
calculation of national primary energy and market sector 
demand, the totals were disaggregated provincially or 
regionally based on historical consumption patterns and a 
forecast of relative economic performance. 
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AERCB 


The Alberta Energy Resources Conservation Board 
Submitted a forecast of total oil requirements only, by end- 
use sector, for the =Prov incesoLeAlberta ee Thus frovecast, 
submitted as a preliminary projection of requirements, was 
prepared following a public hearing conducted by the AERCB 
ineSeptember rand. Octobensot si97 7a tos#considey Aliber tas stotal 
long-term energy needs. The forecast was prepared in the 
context of total energy demand and was related to specific 
forecasts of industrial activity and related population 
growth for the Province. 


Brereish Columbia 


The submission of the Government of British 
Columbia included? ametorecastlor BritishyCollumeta*sspetrolecum 
product requirements, which was largely based on the assump- 
tions and conclusions contained in the British Columbia 
Energy Commission report entitled "British Columbia's Energy 
Outlook 1976-1991". That report forecast total energy 
requivements; iby Sector of sfinalmidemand); based .onwspeciiic 
assumptions as to future population and economic growth. 
The total energy forecast in each sector was disaggregated 
by enengyetype accordingsto ~thevexpected tcaptureiratesiiot 
the various energy forms, determined to a large degree by 
anticipated ‘relative prices among*fuels~ “British Columbia's 
forecast of petroleum product requirements used the “Energy 
Outlook" «report; but falsocincorporatedsmoremup-= to-date 
information with respect to such factors as population and 
economic growth, recent trends in conservation, and energy 
prices. 


Newfoundland 


In its submission, Newfoundland presented both a 
low and a high energy demand scenario for the Province. The 
low scenario was based on the assumptions that the histor- 
ical relationship between Gross Provincial Income and Gross 
National Product would continue, that the Lower Churchill 
hydroekectriceproject would «not ‘take op kaceipin ithe per rodiito 
1995, and that no significant petroleum discoveries would 
take place. For the "high scenario", which was seen by the 
Province as a more realistic base forecast, it was assumed 
that the Lower Churchill project would be completed by «the 
mid-eighties and that major offshore petroleum development 
would take place by that time. Newfoundland also included 
in its submission a forecast of its energy requirements that 
had been prepared by the Federal Department of Energy, Mines 
and Resources, but which the Province considered to be too 
low. 
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Nova Scotia 


In its submission, Nova Scotia provided a forecast 
of total energy demand for Nova Scotia by end-use sector. 
This forecast was primarily influenced by the expectation of 
a more-efficient utilization of all energy resources in the 
future, and the assumption of a shifting of reliance from 
petroleum to alternative energy sources, combined with a 
detailed examination of the main areas of consumption in 
each sectorvof uses 


In addition to a base-case forecast of petroleum 
product demand, three other scenarios were developed by Nova 
Scotia: additional conservation, replacement of oil by 
electricity, and replacement of oil by natural gas. The 
base-case forecast was further documented in a supporting 
Submission by the Nova Scotia Energy Council, which provided 
a detailed description of three petroleum product demand 
cases: maximum, minimum and probable. 


To facilitate a comparison with the forecasts of 
other submittors, Nova Scotia provided estimates of demand 
for petroleum products in the Atlantic Provinces, which were 
calculated by applying the growth rates forecast for Nova 
Scotia to the 1977 petroleum consumption in the four 
Atlantic provinces, on a product basis. 


Ontario 


The Ministry of Energy of the Province of Ontario 
did not provide any projections of total energy demand or 
Oil requirements. However, the Ministry did file at the 
inquiry copies of three consulting studies, commissioned by 
the Province, which examined in detail particular aspects of 
energy demand in Ontario in the residential/commercial, 
industrial, and transportation sectors. 
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BORD Views Of the board 


In developing its estimates of the demand for 
refined petroleum products, the Board used a total energy 
forecast methodology. Although the general. approach is 
essentially the same as that outlined in more detailsingthe 
Board's February 1977 Report on Canadian Oil Supply and 
Requirements, considerable research has been carried out in 
the past year to “improvepforecasting methods; especially in 
the residential, commercial, industrial, and road transport 
sectors.* These improvements are incorporated in the 
present estimates. In preparing its forecast, the Board has 
analyzed the evidence received during the inquiny;eandmthas 
has been given appropriate weight in the Board's estimates. 


Energy demand in the residential, commercial, and 
industrial sectors is linked to population, energy prices, 
and selected economic variables. Market share forecasts are 
applied to the estimated total energy demand in each sector 
to yield demands for individual fuels in eaicharegion.pacne 
market share forecasts are developed on a judgemental basis, 
taking into account historical trends, expected relative 
prices; sandsvarious® otherofactorss 


In the transportation sector; demand is» estimated 
separately fer»each ofthe main transportation modes, name- 
Vi aaa meow a mMaranere aud woade 


Separate estimates are also made for the various 
types of non-energy use of hydrocarbons including the demand 
formpetrochemical feedstocks:.eoThemtiorecast™ ofMenergyare- 
quirements for the generation of electricity is based on an 
analysisiofi Gach electric utility vand?a1ts? expans1onyplrans. 


* Papers presented to the Canadian Mnergy Policy Modelling Conference on 
May 18-20, 1978 in Vancouver, entitled: "The Fhergy Demand 
Forecasting System of the National Mmergy Board" and "A Model for 
Forecasting Passenger Car Gasoline Demand in Canada" describe in 
more detail the present, improved forecasting system. 
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In the light of the uncertainties inherent in every 
forecast and also in the prediction of future energy prices 
and economic growth, the Board has adopted a method of 
estimating ranges instead of relying on "point" forecasts. 
However, detailed presentation of the results is restricted 
tOyvonly onemdemand forecast, sreterred ?tosasuthe’ "Bases Case". 
A brief discussion of the "High Demand" and "Low Demand" 
cases and of the corresponding assumptions can be found at 
the end of this Chapter. It is stressed that although only 
the base case is presented in detail for practical consider- 
ations, the Board does not intend to give the impression 
that ticonstders agsinglescase, i.e.) spointwestimates, (can 
adequately reflect the complexities and uncertainties of 
forecasting long-term energy demand. 


Se2.2 ECONOMIC and Demographic, Projections 
Bee 2. ll Views OF SUDMILtCOrs 


BOr the our ssubmittors, who. used a “total energy, ap— 
proach on a national basis, various views as to the expected 
economic and demographic projections for Canada are summar- 
ized in Tables 3-1 and 3-2. 


Gulf, Imperial, and Texaco all forecast lower GNP 
growth rates compared with their 1976 submissions. The low- 
er rates of economic growth were attributed, in large part, 
to changes in population and productivity assumptions. Both 
Gulf and Texaco foresaw energy-related activities providing 
a Significant stimulus to the economy. Texaco believed this 
would particularly be the case in the latter part of the 
forecast period. 


Shell"s forecast was not Significantly different 
from its 1976 submission. Shell continued to expect GNP to 
grow at a declining rate, largely because of a levelling off 
and then decline in population growth. 


Several other submittors provided forcasts of 
economic "growth for tprovinces#or regions that particularly 
concerned them. Newfoundland, for example, forecast average 
aonuaiegrowth in iGross: Province Tal sPproduct Of 5.2 percent for 
the 1978 to 2985 peritodl and 6..3fpercentsftor the- period y19386 
to 1995. Nova Scotia assumed an average annual rate of 
Groowe Oreinaustiq1al pactivity un, Novayscotiar or 3 percent 
over the forecast period. Gaz Metropolitain forecast that 
Quebec Gross Provincial Product would increase at an average 
ennualerabegot 93, 51percent over ithe 1978 te 1995 {period In 
British Columbia the average annual rate of growth of Gross 
Provincial Product that the British Columbia Energy Commis- 
Sion forecast for the period 1976 to 199] was 4.2 percent. 
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Tab ber3=1 
REAL GROSS NATIONAL PRODUCT GROWTH RATES 
Comparison of Forecasts 
(Percent per annum) 


Gulf Imperial Shell Texaco 


1975 toeLoso De 3.9/1) AnD eras ees on 
T9890) to Logs fist ASB Ai DSi om AVEO 
1985 to 1990 aed Sate Be oe earn ee 
1990 to 1995 ee) ePNe ee er aley. 
Cin hore per ods o760ta. .oeu. 

C2 Viet OF SOC TG Oda 80u/ ia COnrLY Gir. 

(avn horse, todmlorsmtouloos. 

(4) NEB Base Case 


Table 3-2 
POPULATION GROWTH RATES 
Comparison of Forecasts 


(Percent per annum) 
Gulf Imperial Shell Texaco 


Lo7seto L980 3 ees. 


ieee 

1980 to~1985 1.4 ed puna! Shey eS 
(9) (35) 

Vepsito 11990 13 Lue 1.0 16 

eee se oS 1.0 0.9 ‘teks eae ante 

(1) eo shOTre Der vodE Lo OmtO —l9s0 

C2))- FOr period! 977 stor S5 

(3) "s For period M935! tom1.995 

(4) NEB Base Case 
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Bu eV ews of the Board 


The Board's projection of the Canadian economy, 
including the population projections, was prepared using the 
CANDIDE econometric model of the economy in conjunction with 
carefully selected assumptions related to such factors as 
demography, the external environment, and government fiscal, 
monetary, and exchange rate policies. 


The Board's base-case forecast, as set out in Table 
3-3, projects fairly strong economic growth through the 
1978-1985 period. Reductions in population growth relative 
to historical experience and expected reductions in produc-— 
ervey Growl erecta cestoniricale decline in real growth 
in the economy after 1985. Other features characterizing 
the projections of the economy in the base case used by the 
BOoLdrarcualscOuDCOn 1TdcCd atl tables S—3r 


On the demographic side, the annual rate of 
increase in population is predicted to slow down gradually 
iMueEne forecast pervod from an “average O1 81.6 percent {over 
Ehe Mietorical pertod. 1960 to 1976, to 1) percent over “the 
1985-1095 period. This assumes that: the fertility vate will 
gGuadually declinerfrom a 19/7 level of 2. ke children, per, tex 
male of child-bearing age to slightly less than two children 
per female by the year 1980, and that the rate stabilizes 
thereafter. Net immigration in each year of the forecast 
period is assumed to be 100,000 persons. The resultant 
populatiomsn l905 is forecast Bto be 26¢4 million. 


83 


Table 33 


PROJECTION OF THE CANADIAN ECONOMY 


NEB Base Case 


Actual Forecast 
1977 1960-76 1978-80 1980-85 1985-95 1995 
(Level) (Percent per Annum) (Level ) 

GNP 

(S 1961 billions) 85.6 Deel 4.6 485 B26 73 65 
Population 

(millions) 23.4 heats BY Lea: eet 28.4 
Employment 

(millions) 9.8 350 2 OS ee 13 26 
Households 

(millions) WAS Zao Del. 2.4 to 106 
Unemployment 

rate (%)* shegil S15) Orel elt Ses Se 
CPI** (1961=1) ihe ES) 1.988 22 OB 8.524 5. 394 5.394 
Personal disposable 

income 

(S 1961 billions) 61.9 De. BZ a) S57 104.4 
RDP commercial 

sector 

(S 1961 billions) 362.5 oe 4.0 4.5 3.4 70.9 
RDP industrial 

sector 

(S 1961 billions) 20e3 4.8 Byte: 4.4 3.4 Bree | 


* Period average shown, rather than growth rate. 


** Annual level at period end shown rather than 
growth rate. 
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BS 2ns Prices 
So2e3 oD OViLewsi tof Submit tors 


Most submittors who specified future pricing 
assumptions projected that Canadian crude oil prices would 
reach world crude oil price levels in the early 1980's. 


Assumptions as to the future course of world crude 
Oil prices differed. Imperial and Shell assumed world oil 
prices would remain approximately constant in real terms. 
Gulf projected constant prices in real terms up to the early 
LI80"'s; increasing "thereafter at 2 "percent «to 2.5 percent 
perpsyeat warlexacoe yiorecasty constant reals prices suntiie 1983 
followed by real price increases of 4.5 percent per year. 


Both Gulf and Texaco assumed natural gas prices 
would! Heachy Biumoar lity Ewitthenudes o1lacate the Toronto city 
gate in the early 1980's. Imperial forecast that a 
"Competitive" relationship would exist between natural gas 
and oil in the major end-use markets in Ontario. However, 
this competitive natural gas price would be less than 
Imperdal Vsedefinttion of “tiuldeicommodity pricing, which was 
defined as the Btu parity price plus a premium of about 
fifty cents per million Btu's. Shell and Gaz Metropolitain 
assumed for their base cases that the present price re- 
lationship between gas and oil would continue. Submittors 
generally agreed that in the Prairie Provinces, natural gas 
would retain its competitive price advantage over oil 
products. The British Columbia Energy Commission assumed 
natural gas prices in British Columbia would increase 
relative to oil prices on a Btu equivalent basis but would 
not exceed them. 


Most submittors assumed electricity prices would 
continue to be more expensive per Btu than oil products or 
natural gas throughout the forecast period, while coal would 
continue to be relatively cheaper. Texaco projected that 
although electricity would remain the highest cost form of 
enerdgyv.pauthe, growth an ellectsicity, mates: after 1983, would be 
slightly lower than the rate of price increases for oil 
products or maturadl igas .. ~Nova Scotia: believed that 
electricity in that Province would remain very much more 
expensive than oil until at least. 1982,. after which the 
differential would decrease. By 1986, Nova Scotia foresaw 
electricity as being price competitive with oil as a heating 
source. 
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Ontario testified that it still believed the best 
way to price Canadian crude oil was by means of the "blended 
price" mechanism that Ontario first suggested. at the 
Federal-Provincial Energy Minister's Conference in March, 
1976. In essence, this proposal would have’ frozen the price 
of, "old"s.0ills i.e. prucrudes O1lvral ready (discov ered andi 
production,! while: setting gthe rice ‘of Mnew™iom “attra: higher 
level to accommodate the higher costs associated with 
developing frontier resources, producing synthetic oil from 
heavy oils or oil sands, or the secondary and tertiary 
recovery of crude oil from existing fields already producing 
aj basesiquantity tof oldiwoml, Shana ly thespriecestiol Old. 
and "new" oils and the prices paid for imported oil would be 
"blended", so that all Canadians would pay the same "blend- 
ed" price, subject only to differentials attributable to 
quality and varying transportation), costs: 


In its supplementary submission Quebec stated that 
it favoured a single natural gas price in Eastern Canada. 
Quebec supported fixing the price of Canadian oil (not used 
for petrochemical production) at a level equal to or below 
the landed price in Chicago of international crude oil. 


332. 3h2 5 FV LEWwsitomi ithe (Board 


Since price is one of the most important variables 
in the estimation of: both the demand for total energy and 
the demand for individual fuels, assumptions with regard to 
the future behaviour of prices played a vital role in 
forecasts of energy demand. For the base-case forecast, the 
Board assumed that the world price of crude oil would remain 
constant in real terms at its 1977 level and that the 
domestic price of crude oil would rise towards the world 
bElce app uoaching  1t by thexend Oreo e ie hes forecace 
assumed that the: -city-gate price ‘of natural gas in Toronto 
would increase parallel with the price of domestic crude, 
maintaining the present price relationship of approximately 
85 percent of the crude oil Btu equivalent price. 


As previously noted, not only is there an element 
of uncertainty inherent in every forecast of energy demand, 
but also in the prediction of future energy prices. It 
Should be emphasized that the price assumptions used 
represent the Board's assessment of the future direction of 
prices based on policies and conditions existing at the time 
OL vUhe* imMnqua ry. 
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For calculating energy prices at the burner-tip, 
uSing Toronto as the reference point, it was assumed that 
distribution margins for petroleum products and natural gas 
will remain constant in real terms. Electricity prices were 
assumed to increase in real terms until 1981. As a 
corollary to all the previous assumptions, the real 
burner-tip price of each fuel remained constant after 1981. 


Different price assumptions are made for the high 
demand and low demand cases that are outlined in the 
discussion on the potential range of energy demand that is 
found at the end of the Chapter. The Board notes that if 
conditions or government policies were to result in energy 
Prices lower than those assumed for the base-case forecast, 
then energy demand would likely move towards the levels 
forecast in the high demand case. 


Si Pane! Interfuel Competition 
er 2e 4. | “Views of “Submittors 


Comparisons of the energy shares projected by 
various submittors for the residential, commercial, and 
industrial sectors are found in Tables 3-4, 3-5, and 3-6 
respectively. 


It must be noted that submittors varied in their 
definition of each sector. As a result, to obtain a mean- 
ingful comparison, the expected direction of the changes in 
market shares must be examined rather than the actual levels 
of the market shares forecast. 


In the residential sector, as shown in Table 3-4, 
the market share held by oil is expected to decline by 1995 
to a level variously estimated between 14 and 31 percent. 
Imperial, which estimated the lowest market share, based its 
projection on its belief that natural gas and electricity 
would continue to be the preferred energy forms in this 
sector, even where fuel oil enjoyed some price advantage on 
a Btu equivalent basis. 


Imperial also assumed that a greater energy con- 
servation effect would occur in oil-heated homes due to the 
fact that in the major residential markets where oil had a 
significant share, the average age of oil-heated homes was 
greater than that of gas or electric-heated residences. 
More scope therefore existed for insulating. Unlike Gulf, 
Texaco, or Shell, Imperial included in its forecast some 
expansion of the existing natural gas transmission network 
into areas of Quebec not presently served by natural gas. 
Shell testified that it believed some expansion of the re- 


OF, 


gions served by natural gas was likely, but had not included 
any) Sueh expansion!) inl itsmbase-case) tor ecas G5 7 Gu listated 
that it had not included any gas expansion as it believed 
such expansion would not be economic. 


The commercial sector was characterized by most 
submit tors as) themmos lediitmuenuiibgareastomroreceas t ayaalhe 
submittors generally assumed a moderate growth in the share 
held. -bysnatural igas .methectricentyudemand, initethemcommerciak 
sector was) expected’ to grow fairly strongly by. those 
predictingiamsignats can tedec mine iniromlekes Sivar ey andgmoze 
moderately by those projecting alless dramatic) drop ain io1les 
shares. 


Ine.the ~industriad,sectom umostscubmLbtonrs forecaster 
moderate decline in the market share held by oil. Natural 
gas was generally expected to increase Its share slightly an 
the earlier period. witha. levelling oul oneclightldee ince 
Of Lis market share, Inethe 11985-10995 s Der1Od «Gradual gErowen 
was) forecast for thesshare. of the industmralesceccors he kdmby 
electricity. 


Ws the market shares for Quebec and, Nova Scotiagin 
Table 3-4, 3-5, and 3-6 illustrate, «the marketshare figures 


for individual provinces show considerably more variance 
than for Canada, asa whole. 


Table 3-4 
BNERGY SHARES IN THE RES TDENT TALS OBG LOR 
Comparison of Forecasts 


(Percent of Market) (1) 


Natural 
OL Gas Electricity Coal Other 
Gulf 1975 55 26 19 = = 
1995 30 32 38 = ans) 
Imperial 1975 46 31 i 2 
1985 26 42 30 2 = 
1995 14 47 a7 2 =(6,) 
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Table 3-4 (cont.) 


Natural 
Onl pecds BIkeGUrUci ey Coal tier 
Shell IS 4) 44 B82 23 Ors = 
O85 36 35 29 - - 
1995 ol 35 34 - ~(7) 
Texaco! *) 197545 ep 24 e 2 
1985 29 43 28 - - 
1995 mn 4] 39 - -(8) 
Province of 1975 71 6 23(3) - ~ 
Quebec 1985 39 10 51(3) - - 
(for Quebec only) 1990 23 12 65(3) = 2 
(4) 
Province of Oa 78 = iss 9 = 
Nova Scotia SKIS) US - BS UG = 
(for Nova TESS 69 - 28 8 - 
SCOtLas.ond y ) 
NEB 1975 50 25 19 Qed 5 
1978 44 Oa 22 Ones 5.8! 
1985 87 30 28 0.3 4.9( 
1995 29 32 33 One Ba 
Li) seMacket. shares may not add to. 100 duetto rounding 
(2) For residential & commercial sectors 
(3) Includes renewable sources 
(4) Nova Scotia's base case 
(5) Gulf did not include renewable energy in its forecast, but did 
testify that renewable energy could possibly provide 3 percent to 
5 percent of Canadian energy demand by 1995. 
(6) Imperial testified that renewable energy sources could provide 
about 3 percent of residential/commercial requirements by 
HOB 5:. 
G@oeeonel letectitned that by 1995 asmaximum of 0.2 percent of total 
energy demand could be provided by renewable energy sources. 
GS Texaco testified that perhaps. 1 percentwof totale primary energy 


demand could be met by renewable energy sources. 


ined udes GPG Vs) (545) percent mine LOiNSyr 528 “percent rine) 97:85" (449 
percent in 1985, 4.3 percent in 1995) and renewable energy. 
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Table 3-5 
ENERGY SHARES IN THE COMMERCIAL SECTOR 
Comparison of Forecasts 


(Percent of Market) (1) 


Natural 
Oil Gas Electricity Other 
Gulf 1975 29 39 32 _ 
1995 12 43 45 Se) 
Imperial 1975 sil 4l 28 - 
1985 Zi 42 ow - 
1995 14 42 44 aa) 
Shell LOVE Silt 35 83 - 
1985 29 Sy) 34 - 
1995 28 38 34 0) 
Province of 1975 61 9 39(2) a 
Quebec 1985 29 10 61(2) . 
(for Quebec only) 1990 IGS Bh 76\2) = 
: (3) 
Province of 1977 63 - 37 - 
Nova Scotia 1985 61 - 39 - 
(for Nova 1995 51 - 49 - 
Scotia only) 
NEB 1975 28 41 Sk - 
1978 26 41 536) - 
1985 20 40 40 —- 
1995 16 39 44 1.6¢7) 


) Market shares may not add to 100 due to rounding. 
) Includes renewable energy 
) Nova Scotia's base case 
) Gulf did not include renewable energy in its forecast but did 
testify that renewable energy could possibly provide 3 percent to 
5 percent of Canadian energy demand by 1995. 
(5) Imperial testified that renewable energy sources could provide 
about 3 percent of residential/commercial requirements by 1995. 
(6) Shell testified that by 1995 a maximum of 0.2 percent of total 
energy demand could be provided by renewable energy sources. 
(7) Renewable energy 
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Table 3-6 
ENERGY SHARES IN THE INDUSTRIAL SECTOR 
Comparison of ‘Forecasts 


(Percent of Market) (1) 


Natural 
One Gas Electricity Coal Other 
Gulf 1975 36 33 29 2 -- 
1995 ail 37 31 il =\2) 
Imperial 1975 36 36 26 2 - 
1985 Dy) 43 28 2 ~ 
1995 26 42 30 2 ~ 
Shell 1977 35 34 20 ah ~ 
1985 33 25 21: Vi - 
1995 31 36 22 10 =\0;) 
Texaco 1975 Bi Bs 22 1s - 
1985 33 36 22) 9 _ 
1995 —30 30 25 16 EH) 
Province of 1975 49 i 36 3 - 
Quebec 1985 38 3 47 3 ~ 
(for Quebec 1990 32 14 BZ 3 ~ 
only) 
Z 
Province of: ) 1977 49 ~ 15 36 (>? aa 
Nova Scotia 1985 43 = 19 38 (3) = 
(for Nova 1995 43 = 28 30(3) m 
Scotia only) 
4 
nep!*? 1975 37(8) 34 27 1.9 CMW AC-2, 
1978 36(8) 34 28 1.5 Pere?) 
1985 33(8) a7 29 027 0.5(9) 
1995 29(8) 38 31 One: 1332) 
(1) Market shares may not add to 100 due to rounding. 
(2) From Nova Scotia's base case 
(3) Includes wood's share which was 8 percent in 1977, 6 percent in 1985 and 
5 percent in 1995. 
(4) Total energy for the industrial sector excludes coal used to produce 


coke and coke oven gas; and excludes requirements for the production 
of petrochemicals. 

(5) Gulf did not include renewable energy in its forecast but did testify 
that renewable energy could possibly provide 3 to 5 percent of 
Canadian energy demand by 1995. 

(6) Shell testified that by 1995 a maximum of 0.2 percent of total energy 
demand could be provided by renewable energy sources. 

(7) Texaco testified that perhaps 1 percent of total primary energy 
demand could be met by renewable energy sources. 


oA 


(8) In preparing its forecast of heavy fuel oil demand, the Board took into 
account the evidence with regard to expected conversions to hog fuel in 
the pulp and paper industry. 

(9) Includes LPG"s (0.7 percent in 1975, 1. ljpercene in 1978, 0.5 percent in 
in 1985 and 0.5 percent in 1995) and renewable energy. 


25° 9-45.90 Vitlews= OL seneee Gand 


The market shares incorporated into the Board's 
forecast were developed on a judgemental basis by consider- 
ing such sbactOrcmac le Mata Ve Roney, prices, relative capital 
costs of installing heating equipment, and historical and 
current trends. Evidence presented at the inquiry was im- 
portant jin this) judgement. process. 


The question of extension of natural gas service in 
Quebec and to the Maritime provinces will be considered in 
detail bythe Board in connection with. the anol cipa ted, heaw— 
ing of “applicatvonsmtor piped Ines cegetincatess Dy TransCanada 
Pipelines and Onand= M =Pipelines =btd. Pending, tne disposi] 
tion of these applications, the Board »could not reach 
conclusions on the economic feasibility of the proposed ex- 
pansions and therefore had to assume no siqmificamrt changes 
in existing service areas. Accordingly, the forecasts 
included in this report do not reflect any extension of the 
natural gas service area in the Province -of Quebec, Into wee 
Maritimes, or to Vancouver Island during the forecast 
period. [bi expansion in) any. Of these areas were sO take 
place, the demand efor Oi] as forecast by the Board would be 
reduced correspondingly. 


As previously noted, a comparison=of the energy 
shares, aS projected by various submittors and by the Board, 
ise provided in Wables) 3=475 93-5 manda 3 =0 for residential, 
commercial, and industrial end-use sectors respectively. 

For Canada as a whole, the Board anticipates ‘that over the 
forecast period oi) will lose significant market share in 
the residential and commercial sectors to natural gas and 
electmaicityve. In ithe sindlictria Beseccor sstiic oil market share 
is also expectedmtor decline, although not was steeply vds sme) 
themresivden tia) wand iCOMmmenc lala seCLOrs.. 


Tt should .be.noted,. howemern,. that smangkebashane 
behaviour varies considerably between regions, reflecting 
differences in market situations, expected relative prices, 
aArduayvai lab tiihtymoteother tiuckoe. ml lms tsdlsOmoe recognized 
that at 1s difficult to make direct comparisons Of the 
Board's estimated market shares with those of the submit- 
tors, since, the detinitions of the residentiatly, commercial, 
and industrial sectors might not necessarily be consistent, 
and since varying assumptions were made with regard to ex- 
Fenslon Of natural Ges. Service areas. 
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355 FORECAST OF ENERGY DEMAND 
Oieese- Primary Energy Demand 
oe al PIneroduction 


Primary energy is the quantity of energy resources 
as Produced ime the: form’ Of crude oly, “natural gas, coal, 
etc., required to satisfy the demand for energy products by 
the final consumer, regardless of the manner in which that 
energy resource is ultimately used (including non-energy 
uses of hydrocarbons). 


Secondary energy is the energy that is received by 
the consumer, i.e., the energy content of fuels that go into 
the furnace, the automobile, or other end uses. For most 
purposes, the details of measurement of primary and 
secondary energy are less important than an understanding 
that primary energy requirements are larger than secondary 
energy requirements. One of the main reasons for the 
difference is the fact that in using fossil fuels, roughly 
three units of primary energy are necessary to generate one 
unit of secondary energy in the form of electricity. 


FOr PurpOSeS Of its study of trends, in primary 
energy demand, the Board has included a hypothetical 
component in primary energy demand to correspond with the 
historical and anticipated use of hydro and nuclear- 
generated electricity. To calculate this hypothetical 
component, the Board assumes that electricity generated from 
hydro and nuclear energy is derived instead from fossil 
fuels and requires an energy input of 10,000 Btu's per kilo- 
watt hour. This assumption facilitates the study of long- 
term trends in primary energy demand by freeing the analysis 
from the influences of changes in the historical or forecast 
trends in electricity generating patterns insofar as they 
relate to the split between nuclear and hydro electricity 
versus electricity generated from fossil fuels. 


In brief, primary energy is defined to include: 


- energy use in the residential, commercial, 
Midustriral, and thransportacion Sectors: 

- mnon-energy use of hydrocarbons (Such as 
petrochemical feedstocks, lubricants, and 
as Dita): 

- energy used in the energy supply industries 
(such as natural gas pipeline fuel); 

- conversion losses in the transformation of 
energy forms (such as fossil fuels to produce 
electricity): 

- primary electricity (nuclear and hydro) 
assessed at the fossil fuel equivalent. 


z) 5) 


The Board's forecast of total primary energy demand 
is illustrated in Table 3-8 and Figure 3-l. 


3.31325 Views= or -SUubmEetors 


Table 3-7 provides a comparison of growth rates for 
various forecasts of Canadian primary energy demand: 


TABEEeS=7/ 


PRIMARY ENERGY DEMAND - GROWTH RATES 
Comparison of Forecasts 


(percent per annum) 


Total 
Onl Energy 

Guiet 1975-1985 1423 324 
1985-1995 0.9 Pail 

Imperial 1975-1985 Oc6 Sips 5. 
1985-1995 GeV 2A) 

Shee 1977-1985 TANS) Seek 
1985-1995 dboaees| path 

Texaco 1975-1985 1..9 Syl 
1985-1995 0.9 Pike 

NEB 1975-1985 Daa) Se) 
1985-1995 Vans} Wess) 


Guilt pe lmperdial, slexaco sans soles | provided informa- 
tion on Canadian primary energy demand, although Shell did 
not fully break down; the oil use involved in converting from 
primary to secondary forms of energy. Excluding Shells, ache 
estimates of the annual primary demand for oil ranged from 
3. 90to 4.1 quadnu! Pion Brule (yOusc si.) bygeloco. This was 
about 17 percent lower than the corresponding estimates of 
primary oil demand that were presented in their 1976 sub- 
missions. Total primary energy demand was estimated between 
8.6 Ouads. andes! ol Oud Se tnss0.8'5. Bye. l99 5 cheer and emwas 
4.3) - Quads: to. 4.5) Ouadss Lom Olt sande0.o..Ouad ceLOus Ato OUadS 
for total energy. The estimates were about 25 to 30 percent 
lower than those provided in the 1976 submissions. 
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Table 3-8 


PRIMARY ENERGY DEMAND —- CANADA 
NEB FORECAST 


Cire sLOnsSiOryoeuys') 


NOS 1980 L985 1990 1995 
Qacd: 3847 3984 4334 4583 4908 
Natural Gas 1634 le? 20 2093 2336 2701 
Coal 778 878 S5i7 1107 233 
Renewable Energy 0 0) 0) 85 £99 
Hydro & Nuclear 

Etectracity 2580 2794 3399 4340 5269 

( 

TO Cons .Pramany. 
Energy 8840 9426 10784 12451 14259 


(l) “Wotals might mot. add idue ‘to’ rounding’. 
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1985 
10,820 TRILLION BTU’S 


HYDRO & 
NUCLEAR ELECTRICITY 
31.5% 


PETROLEUM 


NATURAL GAS 40.2% 
19.4% 
COAL 
8.9% 
1995 
14,259 TRILLION BTU’S 
HYDRO & 
NUCLEAR ELECTRICITY 
36.6% 
NATURAL GAS PETROLEUM 
19.0% 34.4% 
NEW 
8.6% RENEWABLE ENERGY 
1.4% 
Figure 3-1 PRIMARY ENERGY DEMAND FOR TOTAL CANADA 
NEB Forecast 
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3.3.1.3 Views of the Board 


The Board's forecast of primary energy demand is 
Summarized in Table 3-8 and Figure 3-l. For the base case, 
the average annual growth rate for primary energy demand is 
approximately 2.9 percent over the forecast period. 


Primary oil demand is forecast by the Board to grow 
more Slowly than primary energy demand, with an average annual 
growth rate of 1.6 percent over the forecast period. The 
Share of total primary energy demand supplied by oil is 
expected to decline from 46.6 percent in 1975, to about 35 
percent in 1995. This decrease in the market share for oil is 
the result of, among other things, increased market penetration 
by other energy forms. This is reviewed in the following 
section, which presents the NEB's energy demand forecast by 
sector; details of this forecast are provided in Appendix H. 


The Board's forecast of total primary energy demand 
is very Similar to its forecast prepared for the 1977 report 
on oil supply and requirements. The present forecast of 
primary oil is, however, somewhat lower. The reasons for this 
are discussed in detail in subsequent parts of this Chapter and 
in Chapter 4. 


While the present report makes various comparisons 
of its supply and demand forecasts with those of the 1977 
Oil Report, the reader may be interested in comparing the 
Board's present energy demand forecasts with those contained 
in the "Reasons for Decision: Northern Pipelines". The 
Board's base-case forecast of total primary energy demand 
for 1995 is now some 14.3 Quads whereas the forecast for the 
Northern Pipelines Decision was about 16 Quads. There are 
several major reasons for this difference. First, as a 
result of evidence submitted to this inquiry and its own 
further analysis, the Board has reduced its forecast of 
electricity demand. Second, the Board's current base-case 
macro-economic forecast predicts a level of GNP 
approximately seven percent lower for 1995 than was forecast 
for the Northern Pipelines report. 


In comparing the present forecast with that used 
for the Northern Pipelines Decision, it should be noted that 
the present forecast of natural gas demand is about 8.3 per- 
cent lower “tor 198 5eand li. 7 percent tower for 1995. Over 
one-third of this reduction in forecast natural gas demand 
for both 1985 and 1995 stems from reduced natural gas re- 
quirements for electricity generation, and another one-third 
comes from reduced industrial demand. Both of those 
reductions are consistent with new evidence available to the 
Board through the current inquiry. 


oT 


Si See Energy Demand by Sector 
3.32. lO aVilewstonmesubmuctors 


Information was provided by Gulf, Imperial, Shell, 
and Texaco on total energy demand for Canada by sector. For 
each sector, the relevant growth rates for these forecasts, 
as) well as} that of the Board sare summarized yiuelabillie 3-97 
As previously noted, definitional differences may exist 
between submissions for the various sectors. 


In the residential sector, there was a difference 
of opinion regarding expected growth. While Imperial 
indicated a steady growth in energy demand throughout the 
forecast period, Gulf indicated an increase in the average 
annual ‘growth "rate for ithe period saiter ob965.. "Shell jpre— 
dicted that the annual growth would decline in the latter 
half of the forecast period. ~Texacordidmnot .providessepa— 
rate,-estimates: fortthe residentialesector,, bueccombined sts 
forecast with that of the commercial sector. 


In the commercial sector, there was general agree- 
ment among submittors that the growth in energy demand 
would slacken somewhat in the second half of the forecast 
period, but generally would continue to grow at rates 
considerably higher than in the residential sector. 


For the combined residential/commercial sectors, 
growth rates were expected to remain reasonably steady 
throughout the entire period, except in Shell's forecast, 
where substantially reduced energy growth was predicted for 
both *sec'toms: 


For the industrial sector, there was general agree- 
ment among submittors that annual rates of increase would 
exceed those of all the other market sectors. Submittors 
generally indicated that there would be some slackening of 
demand in the latter half of the forecast period compared 
witth the first shalt7  butethatastrong@groweh would -conteriuec:. 


For the ‘transportation sector, all. the ssubmittors 
Ppredictedma- declines in “growth =rates, “primarily int Wuencedmpy 
the absolute decline in the forecast demand for motor 
gasoline. 
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Table? 3-9 
ENERGY DEMAND GROWTH RATES - BY SECTOR 
Comparison of Forecasts 


(percent per annum) 


1975-1985 1985-1995 
Residential SGU lee Oss D6 
- Imperial ee6 1.6 
- Shell* Le, Pe0 
- Texaco = - 
—- NEB 0.9 Daz 
Commercial - Gulf S3AS) Br 0 
- Imperial Bal Zeta 
- Shell* 228 La4 
=~ lLexaco ca — 
—- NEB Sea 3 
Residential/ 
Commercial - Gulf Del 253 
- Imperial Zoel! Pies 10) 
- Shell* HAS) eee 
- Texaco RATS) Jigen) 
- NEB ASS DES) 
Indust eu - Gulf 3e7 3.3 
- Imperial 3h 30 
- Shell* B07 PAP di! 
- Texaco AND 3.4 
—- NEB 2.6 IAAT} 
Transportation - Gulf i. 4 OT 
- Imperial dea ileal 
—- Shell* se eZ 
- Texaco dBA OSG 
— NEB D1: aS 


PMbasenyearmcom calculatzont? 1s lod? 


Note - Definitional differences may exist between 
submissions for the various sectors. 
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28350 2 “Wrews  onmenerboaLe 
Residential *Sector 


The demand for energy in the residential sector is 
mainly related to requirements for space-heating, water- 
heating, @ighting, and@electure appliances 2n single-family 
homes and in small apartment buildings. Growth in total 
energy demand is expected to be moderate, averaging 1.6 
percent per year over =the forecase period 7l9/o cto eR ey5 Abe 
response of consumers’ to higher energy prices and to 
government-sponsored conservation programs will result in 
slower growth in energy demand mainly in the period before 
1985. - After 1085, demand is forecastwto grow simoqneny 
faster, asvorowth sme nveal personal disposabdie™ ineome™ per 
household and in the number of single dwellings continues, 
although at reduced rates: 


Oni@demand in the residenttalbeseetorm icv expectedmto 
decrease over the forecast period, with an overall rate of 
decline Of one percent per year. Thistdeercase Occurs eased 
result of the slow growth in total energy demand in this 
Sector, assumed increases in the operating eL&icrencies of 
oil home-heating systems, and as a result of increased mar- 
ket penetration by natural gas and electricity. Mihesboardue 
estimate of thes oilrshare- in the’ residentrvalm@sectorneis ise 
Out Ine Table" 3-4. 


Commercial Sector 


The commercial sector covers a heterogeneous mix of 
energy demands, including requirements for energy used by 
large apartment and office buildings, schools, hospitals, 
shopping centres, and small commercial establishments. 
Growth in total energy demand is expected to remain fairly 
steady, averaging 3° 7%percent per yearwover =the: forecast 
period, ane response® tom continued growkel anerealecommencial 
Produet 1n“thesrange, Ofws pencen tmtoe4) )=percent permeannum:. 
These figures, take’ into accoun Geboarnd prey] ecrrons=tiatracma 
result of higher energy prices, energy demands will be about 
24 percent lower by the end of the forecast period than they 
would otherwise have been. 


The demand for petroleum products in the commercial 
sector is expected to remain relatively constant, with an 
average annual growth rate of 0.5 percent over the 1978 to 
1995 period. The demand for oil will grow at a much slower 
rate than they demand™= for energy, marly asa result of 
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increased market penetration by electricity. Although the 
Oil share of the commercial sector has already declined 
sLgnidgicentiys, ito about 26 > percent? ine978,. it isi expected 
tosiurthere deci ine towlorpercent™by” 1995% 


tndustraal Sector 


As stated earlier in the report, considerable 
effort has been made over the last year to improve virtually 
every aspect of the Board's energy demand forecasting 
system. One major area of improvement in the industrial 
sector is that new total energy forecasting equations have 
been developed. In this regard, two specific refinements 
might be noted. First, separate equations have been esti- 
mated for each region of Canada. This has led to improved 
regional forecasts, since the different industrial struc- 
tures of the various regions have been more appropriately 
taken into account. Second, more recent data have been 
utilized in developing the equations. One result is that 
estimates of the effect of higher energy prices are 
improved. 


The Board agrees with the evidence presented that 
the demand for energy in the industrial sector will grow 
ess rapidly negthe= rucure, than ati didgihvstorically.) \ihe 
base-case forecast implies an average annual growth in total 
industrial energy demand for Canada of 2.7 percent between 
1978 and 1995, as contrasted with 5.3 percent between 1958 
and 1974. The major contributing factors are higher energy 
prices, increased efficiency of energy use, and lower ex- 
pected growth in industrial economic activity. In general, 
thes guowehnmin ienergywdemands ismexpecteds tomcontinmue to; itaper 
Oft, tintidy aboutgwloo00Lsiwhenk2 ipicks!tupssilightly. Lhis 
reflects the expected trend in industrial economic activity. 
Also, the effect of higher real energy prices in the 1970's 
and early 1980's is expected to have had its full impact by 
anGoundeek9 90% 


It is expected that there will be significant 
interregional differences in industrial energy demand 
growth. Such differences are consistent with historical 
experience and reflect, in part, expectations regarding 
different regional rates of growth in industrial activity. 


The projections of future demand for oil in the 
industrial sector differ depending on the particular product 
and region under consideration. In general, however, oil 
demand in the industrial sector is expected to grow at an 
average annual rate of 2.2 percent between 1978 and 1995 for 
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Canadatvase.a’ wholes! ay iess® rapid qrowthiivate Thanvithatsoer 
total energy. This reflects’ the expectationythav’ thesmarke 
share of oil will generally decline slowly in the industrial 
sector with both natural gas and electricity making gradual 
inroads. ; 


Transportation Sector 


The transportation sector has been subdivided to 
consider road}) rail} ain, ands marninestransportation 
separately.» —Lhelresu litssstonmecach of eenesersegments sare 
discussed below. 


Road transportation demand for energy consists of 
demand for motor gasoline and diesel fuel oil. Although 
motor gasoline demand increased at an average annual rate of 
5 percent per year during the period: 1966-1976, it) 1s 
estimated to increase at an average annual rate of only 1.7 
percent pert yeari tov l9804;eatterwwhich Wt sist torecastmto 
decline at an average annual rate of 0.5 percent. The Board 
agrees with the considerable evidence presented that the 
declining trend in motor gasoline consumption is caused by 
significant improvements in the fuel efficiencies of 
automobiles and gasoline trucks and by the substitution of 
diesel fuel oil for gasoline. 


The potential for improving fuel efficiencies of 
diesel trucks appears rather limited. This factor, combined 
with assumed) substitution of diesel) fuel oil) for gasolune, 
Particularly ‘afterm 1985," explainswthes vigorouss rates of 
growth estimated for road consumption of diesel. It is 
estimated that road consumption of diesel will increase at 
an average annual rate of eight percent between 1978 and 
159 915%. 


Total energy demand (motor gasoline plus diesel 
fuel oil) in the road. transportation sector is estimated to 
increase at an average annual rate of 0.9 percent during 
LO7-8—-L985s andi tats 0M pencentaipermyeanudurnings 1995-1995 - 


The total energy requirements for rail transporta- 
tion are forecast to grow at an average annual rate of 2.3 
percent from 1978 to 1995, while the demand for diesel fuel 
in this sector is projected to grow at an average annual 
rate of 2.4 percent over the same period. These growth 
rates are lower than the economy's growth rate over the 
forecast period. 
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Aviation turbo fuel constitutes the principal fuel 
used in the air transportation sector. Relatively strong 
goowth) WsVanticipated tor this: petroleum ‘product, 

Pane ularly tthereariy (pontiwonvok sthestorecasti«per iod!: 
Aviation gasoline requirements, on the other hand, are 
projected to remain relatively constant until 1985, and then 
Go Minexsease moderately sehrougisl995. 5 The: Lackofgrowth ‘in 
aviation gasoline demand until 1985 reflects the expected 
convinviationwoim cep vacingiprston—typervaircraft. by (turbo 
eurerarti. MMitemlI35 1 teiseforecast thatusuch replacement 
effects will be minimal. The total energy demand in the air 
transportation sector is forecast to grow at an average 
annual rate of 4.4 percent over the forecast period 1978 to 
995. 


In the marine transportation sector, energy demand 
is expected to grow at a decreasing rate, reflecting the 
economic growth pattern underlying the demand forecast. The 
Atlantic region shows the strongest growth rate in marine 
energy demand. “Over the forecast period 1978-to 1995, the 
total marine energy demand is projected to grow at an 
average annual rate of 2.7 percent for Canada, while for the 
Atlantic regions the growth rate is 4.4 percent. 


Oil accounts for almost all of the energy consumed 
in the transportation sector. Total energy requirements in 
the sector are estimated to increase at an average annual 
rate, Obes lmsiipercent from 978 “untwl 1985 sand sates percent 
thereafter. 


Sheu! ENERGY CONSERVATION 
onal introduction 


In the Board's Outline for Submissions, submittors 
were requested to indicate the extent to which their fore- 
casts of demand reflected the effects of conservation. 

They were also encouraged to comment on and quantify any 
additional reductions in demand, by product category, 
resulting from conservation measures that, though feasible, 
were not anticipated to occur during the forecast period. 


A general review of the information received and 


the opinions expressed by the submittors is provided in the 
following sections, along with the views of the Board. 
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SACL A Views? O© oubmatuoOrsS 


Gult;, Imperial; -Shel )jwandiaicxacoves bimateds thay, 
Compared’ with historicalmtrends wsignmti cant menergy concer. 
Vation Savings! would) be’ jreal 1zedmover “the: hornecasts period. 
Gulf foresaw a reduction in the average annual growth rates 
for refined petroleum productspPto gies percent oy emsncnerlias 
to 1995,-per lod! compared "wrth (them4 | sepercent fracerexpeGge 
enced) over the b965stomlo/Sapertodel amperm aistpredicted 
total secondary energy demand would be reduced by 20 percent 
im 1985 and Q0eperncentMin sh995 over thellevels® projected, 
USuNnGmhrstoricalet pends ae clvedole ron) ea Siinitareeoasitcy, 
estimated savings in the industrial market sector of 6 
percent dneloSswandeo percentwinm] 9955 BEnergyasavingsemng 
other market sectors were expected to be about 18 percent in 
hos SwandaZsmpenrcentain 995" 


AERCB 


The Alberta Energy Resources Conservation Board 
expected conservation measures would decrease the use of oil 
relative to what would be required under present consumption 
patterns, -byslsepercents in 2995 inither cesidentraly conner— 
Cihalesectorvmand 5epercenty inmthes indus trralwcategqoryem whe 
greatest potential for energy conservation savings was seen 
to be? tingsthe stransportationlsectompwhere by 2995Nsav imgswor 
A5 mercent. tormmotor aqasolinewandil 6Gipercents fovkdveseis fuel) 
were estimated. 


jal leC 


The British Columbia Energy Commission believed 
that building code changes could reduce oil consumption for 
pesidential heating: in British) Columbian bye om Pencenitaain 
LOC Sandia.) woeccenterctin 995: 2 fintraddn' trons: cama jon insu 
lation retrortitting vcampamony coulldssachiieveray funtiemiay Grace 
20 percent reduction in oi] ‘consumption in the existing 
housang stock iby 4198 5s. Miniethe- commencralgisecton, under 
Similar assumptions, the savings in energy consumption in 
new buildings were estimated to be 50 percent, with a po- 
tential 15 percent saving in the existing stock of buildings 
fromvay retrofitbing campaigqnwe Inmtherindustmulalesectorn, 
British Columbia forecast a decline in the residual fuel oil 
consumption of the forest industry due to increased use of 
hog fuel, i.e., wood waste. An "energy bus" campaign to 
audit small industries' practices in energy utilization was 
estimated to have the potential to result in energy savings 
in the order of 20 percent. 
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Nova Scotia 


Nova Scotia developed a detailed energy conserva- 
tion case based on specific assumptions with respect to the 
consumption of motor gasoline, diesel fuel, heating fuel, 
and heavy fuel oil. Nova Scotia also examined conservation 
of electricityeand sitsy citectvon fuel. oih used for electric 
power generation. The resultant conservation case indicated 
ae POtentiale savings im) Noval Scotia for all products;.of 2.4 
percent” (about 2 Mb/d) “ising ‘to: 3.3 percent (about. 3. Mb/d) 
ire Se Sand Se peuecent (3215 Mb/d) in, 1995. 


Ontario 


Ontario testified that in 1974 it established a 
goal, and commenced the implementation of programs aimed at 
reducing provincial secondary energy demand growth to 3.5 
percent per year, or less, by 1980. Ontario believed this 
goal would be met, citing as an example Ontario Hydro's 
reduced target annual growth rate for electricity demand of 
5.5 percent between 1978 and 1986 and 4.5 percent there- 
after. This compared with a historical electrical demand 
Growth@rate lot. /#percentyvannually. 


Quebec 


In its supplementary submission, Quebec estimated 
that the more efficient use of energy should permit a reduc- 
tion of about 23 percent in the Province's forecast energy 
consumption in 1990. 


Saskatchewan 


While Saskatchewan did not prepare a base-case 
forecast or an explicit estimate of potential energy 
conservation savings, it did outline existing or possible 
conservation measures that could have an impact on demand 
for petroleum products during the forecast period. Sask- 
atchewan estimated that these measures could lead in the 
residential sector to an average fuel saving of 30 percent 
in homes that upgrade insulation levels. It was also 
believed that changes in tillage practices could have a 
Significant impact on the demand for motor gasoline and 
diesel fuel used for agricultural purposes. 


0S 


SPEC 


The’ Ganadian Scien tiive (Pol lutione and Env tronmen tal 
Control Society put forward a list of recommendations for 
energy demand management that included incentives to upgrade 
the energy efficiencies of industry, commercial buildings, 
and personal residences, measures to encourage mass trans Le, 
and measures to ensure greater efficiencies in appliances. 


CTA 

The Canadian eloucking —Assoclation ssubmieted” that 
there were two principal sets of policies within the domain 
of provincial governments that could lead to increased 
energy conservation by the trucking industry. The first 
would be to apply and enforce reduced maximum speed limits 
for trucks. The second would be the standardization between 
provinces of the maximum weights and dimensions permitted 
for truckecomoinatvons: 


Gaz Metro 


Gaz Metropolitain estimated’ that if energy “conser 
vation measures were implemented, natural gas consumption in 
the Province of Quebec could be reduced by about 4 percent 
im 1978) vising to” l2%percent sin 1995, (compared awi thy lus 
base-case forecast. 


SOS 


The North Coast Committee to Save our Shores sub- 
mitted that research programs and practical demonstrations 
of renewable energy alternatives and energy conservation 
programs .exist anemanyraereas Of) thesworlde, el vapelmeved 
conservation and renewable energy strategies to be 
economically sound;*social ly? beneficial, @and@environmentadehy 
appropriate when compared with large-scale, non-renewable 
energy projects. 


Polysar 


Polysar Statedsthatait was miming@=tomimprovesits 
own energy efficiency by 35 percent by the end of ~1980 
relative to 1972 performance. Polysar believed this would 
Peduire major capital outlays; rand that its decistongto 
invest would depend on the predictability of energy costs 
and on the assurance that consistent energy policies would 
be followed. 
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Brian Redway 


Brian Redway compared energy use in Sweden with 
Canadian energy consumption and suggested that if the price 
of energy is administered in such a way as to dampen demand, 
there rmisescopem tor Canadians” toecurtail * theirs energy 
Consumption, sespeciallyvorNoil. “He believed that’ if the 
Canadian government chose to implement an energy conser- 
vation policy based on control of energy prices, Canadian 
domestic per capita consumption need not exceed current 
levels and could be encouraged to decline to a level compar- 
able to the present Swedish figures within 15 years. 


Smithers 


The Smithers Conservation Centre stated that there was great 
potential for reducing oil demand by employing some fairly 
basic energy conservation practices. Based in large part on 
the report, "Energy Conservation in Canada: Programs and 
Perspectives", published by the Federal Department of 
Energy, Mines and Resources, Smithers outlined various 


examples and provided specific recommendations. It was also 
submitted that energy conservation programs had a high 
employment potential. Smithers recommended that increased 


funding be provided for research and development in energy 
conservation techniques. 


Sunwmo a. 


Sun Oil examined the potential savings of various 
refined petroleum products in Ontario and Quebec from energy 
conservation measures beyond those assumed in their base 
case. These estimated reductions amounted to 3.5 Mb/d of 
Biro heeincls “Oviein LosStand 52 58Mb/didn D995 se Wihleavy fuel oor | 
Savings were predicted to be 1.5 Mb/d and 2 Mb/d in 1985 and 
bO9S respectively. 


{eS es 


TransCanada's submission assumed energy conserva- 
tion measures would reduce energy demand by 1 percent a year 
in the residential and commercial sectors through 1985, and 
Omospercen t sper lyear strom 1985 to 7995. 


107 


Union Carbide 


Union Carbide stated that the goal of the Chemicals 
Industry Task Force for Energy Conservation was to Bue ehew 
increase the energy efficiency in the industry from the 12.5 
percent improvement in Btu's per pound of outputwalucady 
achieved in January 1978, to 17 percent in 1980. Union Car- 
bide's own goal was to attain a 20 percent weighted average 
energy efficiency improvement for all its operations in 
Canadas. In thesperiod 19808 ton 1995," Unions Carbidestoresaw 
industrial energy conservation being oriented more towards 
process retrofitting and new technology as opposed to the 
"housekeeping" efforts that have characterized the program 
tOmGaier. 


UBCEE 


The. submission ofa thesUntionsotes: Cosmindiang enters 
stated that conservation was the least-expensive means to 
alleviate pressumes! Lon ehergyadelsi vemyes Mine UB ee believed 
that there were measures to reduce the demand for oil, 
naturalegas, andselectricityy that) woul denoteatteces the 7 dha & = 
sty le"nomeCanaddanspone theirs standardgot lAvanged Sines UBeIGe 
submitted that the lack of government policies to accelerate 
energy conservation had the effect of Plhaciwng@pressurcsson 
Indian people and Indian lands resulting ,in a reduced stan- 
dard of livangstor Indian people, whose standard, insofar as 
common amenities are concerned, was already among the lowest 
ime Canada . 


UFAWU 


The United Fisherman and Allied Workers" Union 
advocated a number of measures to minimize energy demand 
growth. Recommendations included government ac hLdOnweton en] 
sure the manufacture of smaller, more efficient automobiles, 
the encouragement of the development and use of mass transit 
systems, the development of a national power CGiid mand 
revision to the pricing system ifor electrical, power consump-— 
Ga Ones 


108 


Ses Views of the Board 


In developing its forecast of energy demand, with 
the exception of requirements for the transportation sector, 
the Board assumes that price is the main impetus towards 
energy conservation, and, therefore, that most conservation 
of energy will be in response to price changes. Estimates 
of future reduction in demand were developed through the use 
of price elasticities estimated from historical data. 


In the road transportation sector, conservation is 
assumed to occur both as a result of price increases, and as 
a result of legislation designed to reduce energy consump- 
tion=(e.g., fuel economy standards ‘for new cars). “For some 
subsectors’ (e.g, rail, air, and marine), price elasticities 
were not estimated and conservation estimates were deter- 
mined judgementally. Conservation in the residential sector 
includes both the effect of estimated price elasticities and 
assumed higher efficiencies for oil-heating equipment. In 
addition, the impact of government-sponsored home-insula- 
tion programs, over and above the price effect, has been 
taken into account by the Board in developing its forecast. 


It could be argued that price-driven conservation 
already incorporates the effect of some government-sponsored 
energy savings efforts. Much of the current and planned 
government conservation effort is directed toward informa- 
tion dissemination. Such measures could be considered as 
being! Supportive’ in nature,! 1.e4, reinforcing™the weduction 
in demand due to higher prices and ensuring that such 
reductions will in fact materialize. Some elements of 
government-sponsored conservation programs, such as sub- 
sidies and incentives, reduce energy demand more than would 
occur as a result of the prices alone. As mentioned 
previously, such conservation effects have been considered 
by the Board in developing its estimates of energy demand 
reduction. 


The Board recognizes that there exists a potential 
for larger savings, as evidenced by the submissions and 
testimony, but believes that it should not speculate in 
estimating such additional conservation, which, while 
possible, is unlikely to be achieved without significant 
changes in effective prices. 


PO'9 


In determining what the level of energy demand 
might be without the expected conservation efforts, the 
Board adopted the same assumptions used in its base-case 
forecast, with the exception of those relating to energy 
PDEICES se ePOrsi te no-conservation case, ("Export Formula 
Case"), the Board assumes that energy prices remain constant 
in real terms at the levels that prevailed at the end of 
L972. *Asuestatedminspreviotsmecports, «Ltmashotldibe 
emphasized that a decrease in the demand for a particular 
fuel arising from substitution by other etormsmoreecnerqy is 
not properly classified as conservation. 


Conservation in the residential sector, as measured 
by the decrease in energy demand between the Board's export 
formula case and the base case, is estimated to be about ll 
percent#ined) 980sandelyapencente i ners) Akterr 1985, tet, as 
expected to increase only slightly, since much of the impact 
of higher energy prices and government-sponsored conserva- 
tion programs has been assumed to occur before then. The 
expected percentage saving in oil products is higher than 
for total energy, reaching 24 percent in 1985 and 28 percent 
in 1995. This is the result of assumed improvements in the 
operating efficiencies of residential oil-heating systems, 
in addition sto ithe) generals effect, of consumer response ©to 
price increases. 


For the commercial sector, the Board estimates that 
both total energy and oil demand will be reduced by 18 
pemeentein A0e Syhandebyis4. percent tne 957,ces sa resid Gror 
higher energy prices. 


For the industrial sector, total energy demand is 
expected to be reduced by 18 percent in 1985, and 28 percent 
in 1995,> compared with the’ Board" s)export) formula case. 
Similar: reductions), masital resul teofehighersenengy prices; sane 
expected for oil products. 


Ins the ftransportattonwsecton, eventual lyera Ors cie 
energy demand is met by petroleum products. For this sector 
overall, energy conservation savings are expected to be 20 
percent ans 19857) and) 35) percent in) 1995;e with he greatest 
potentuals for, wedue tion anedemend vexpectediaterstiemroad 
transportation sub-sector. 
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Motor gasoline demand is expected to be reduced 
considerably as a result of higher gasoline prices and 
significant improvements in the fuel efficiencies of auto- 
mobuleswandsdacoltnesmtrucks, and.alsoasmar result ‘of;other 
conservation initiatives. Reduction in demand for motor 
gasoline is expected to be 26 percent in 1985, and 48 per- 
cent in) 1995." The potential for improving fuel efficiencies 
of diesel trucks appears more limited, and, consequently, 
the combined reduction in motor gasoline and diesel fuel for 
the road transportation sub-sector is projected to be 24 
Percen Garnet 8 5 anded0y percenteaun® LIS: 


Ine companrisoni to, road= transportation’, the: opportu- 
nities for energy conservation in the rail, air, and marine 
sub-sectors do not appear to be as great, but, nevertheless, 
the expected reductions are significant. For these combined 
sub-sectors, the saving is projected to be 8.4 percent in 
1985, and 14 percent in 1995. 


With respect to the export formula case, further 
details on the demand for total energy and total oil, by 
sector of consumption, are provided on page 3 of Appendix H. 
Total petroleum product demand under this case is also 
incduded*ains the tables of Appendix 1).to/; facilitate .com- 
parison with the Board's base-case forecast. 


Sa) POTENTIAL RANGE OF ENERGY DEMAND 


AS» ins previous reports,! the’ Board has, adopted the 
procedure of developing high and low scenarios of energy 
demand to bracket its base-case forecast. Given the 
uncertainties inherent in making long-term projections, it 
is useful to develop a range of demand possibilities rather 
than a single point estimate. 


The approach used to estimate the range of energy 
demand is to postulate alternative values for the major 
assumptions that underlie the forecast. These are the 
macro-economic and demographic conditions and energy prices. 
The assumptions underlying the base-case energy projection 
are considered as the "most likely". The assumptions under- 
iying the whagheand dow demand ‘cases are considered to be 
possible but less likely than those of the base case. 


Set out below is a brief description of the major 
assumptions underlying the high and low demand cases, 
Bolloweds by ~a shore discussion Of the results for total 
primary energy demand. The results for oil demand are 
discussed in Section 4.9 of the report. 
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With regard tov energy prices, sinetheshigh demand 
case ibis assumedmthat# the real price ors international 
crude oil decreases by approximately five percent per annum, 
while in the low demand case the real price is assumed to 
increase by approximately five percent per annum. These 
assumptions are analogous to postulating that the real 
burner-tip energy prices decrease or increase relative to 
the basescase by approximately four, percent per annum, 
starting in 1978 and continuing throughout the forecast 
period. Lin Sei smass UmMecdmtombemLhecrcases fOr each region, 
marketbwsector,, andr energya type. 


Regarding economic-demographic conditions for the 
low demand case, the base-case assumptions are used. The 
Board's base-case economic projection, discussed in Section 
B22. 2eemays besdescribedm ass thes most=likelyestatesory tic 
Canadian economy expected to prevail in the future, given 
the economy's current state, a knowledge of its past 
behaviour, wand ea lbeste estimate of thestucure= values EO 
exogenous events such as external environment, immigration 
Catese y pLOGduUGEL Va ty7metcr 


For: the highidemand™ casey, va more Optimist icHecon— 
omic-demographic outlook is portrayed.) This case differs 
from the base case in that it is assumed that all exogenous 
events in. the suture wrll turn out, to’ belconducive sto sreal 
economic growth. In this sense, the high demand case may be 
thoughteok asmaneoptimisti cascenanio, sti ihoweven, in the 
cealm of the possible, but’ lessmdikedy compareds® tomthe base 
case. 


Simcemthen rater on growtnwor realy GNP=issapprox= 
imately equal to the sum of the rate of growth of employment 
and of productivity, different assumptions regarding both 
these variables were made to produce the high demand case. 
Table 3-10 provides values of these variables for the 
different scenarios. 
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Tabler3s=10 
ECONOMIC PROJECTIONS 
Range of Scenarios 
NEB Forecast 


(Average annual growth rates) 


Period Employment Productivity GNP 
1978-80 Paes Za) B20 PEs | baw 4.6 
1980-85 Zed 2eO Zoo Dion Sal) 4.5 
1935-90) ay 1. ea IS) 220 4.5 oy 
1990-95 1S) 1.4 2.2 20 Beh 3.4 


* The economic projection for the low demand case is the same as the 
economic projection for the base case. 
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Figure 3-2 RANGE OF PRIMARY ENERGY DEMAND SCENARIOS 
NEB Forecast 
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Table 3-11 depicts the Board's projections of 
total primary energy demand for the high and low demand 
cases as well as the base case. (See also Figure 3-2) 

Table 3-ll 
PRIMARY ENERGY DEMAND IN CANADA 


NEB Scenarios 


(Quads) 
1985 1995 
High Demand Case 2.0 ihO=0 
Base Case HOS 14.3 
Low Demand Case DONEC liste 


Although these numbers are very aggregate, they 
give an overview of the sensitivity of the energy demand 
forecast to the major input assumptions. In summary, it is 
the Boards estimate that by 1985. total primary, energy 
demand in Canada could be 11 percent higher or 7 percent 
lower than the Board's base case, depending on conditions 
affecting the major determinants of that demand. Appropri- 
ately, by 1995 the range of possible demand is significantly 
larger, with the high demand case being about 33 percent 
higher than the base case, and the low demand case being 
approximately 18 percent lower. 
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CHAPTER 4 
DEMAND FOR REFINED PETROLEUM PRODUCTS 
4.1 ' INTRODUCTION 


While the previous Chapter discussed the total 
energy demand forecast and the underlying factors used in its 
development, this Chapter of the report is concerned with 
outlining the main considerations involved in translating the 
forecasts of energy and oil demand, by sector of consumption, 
into forecasts of demand for individual categories of refined 
petroleum products. 


In the following discussion, the views of the 
Submittors, as well as the views of the Board, are presented 
for each of the main petroleum product categories, namely: 


- motor gasoline; 

- light fuel oil, kerosene, and stove oil; 
—- diesel fuel oil; 

- heavy fuel oil; 

- petrochemical feedstocks; 

—othem products. 


The review of the demand for each of these petroleum products 
is accompanied by a graph comparing the forecasts of demand 
for Canada as a whole provided by submittors, with the 
base-case forecast of the Board. This Chapter begins with an 
overview of refined petroleum product demand, and a graph 
comparing individual forecasts -of .total net ssales.(Figure 
4-]). For further comparison, Table 4-1 presents the net 
sales volumes for the main products and the percentage of 
total net sales that these volumes comprise, and Table 4-2 
presents the growth rates of net sales of refined petroleum 
products. 


The Board's forecast of petroleum product 
requirements by market sector is shown in Appendix H. The 
forecast of petroleum product demand, by region, is 
Ssummarlzedain pAppend ix Ll... Ini.addition, .Eor .purposes. of 
COMpeGisconmwith SUpmMiCLTOGS Ona wegional basis, tables rare 
provided in Appendix J. 
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AS? OVERVIEW OF DEMAND FOR REFINED PETROLEUM PRODUCTS 
Win Fal Views of Submittors 


The views of the submittors reflected the 
expectation of lower rates of growth in petroleum product 
demand than previously expected. Accordingly, the forecasts 
provided by Gulf, Imperial, “shell, wand “Texaco for this 
inquiry were lower than the forecasts they submitted to the 
Board at its previous oil supply ~and requirements hearing in 
19:76 20 Fort] 995 7"the efi inal eyear -of sche vEOnecas't period, the 
reduction in their current forecasts for total products, 
compared with their previous forecasts, ranged from about 7 
percent for Shell to more than 28 percent Lon Lexaco. 
Reductions from the submittors' previous forecasts were even 
greater for individual products running as much "as ~0'-percent 
for heavy fuelwoul, sThevtourm Submittors mentioned above were 
the only ones to provide a detailed forecast of demand for 
all the main refined petroleum products for all the regions 
ineCanacdal- 


Key factors underlying the lower projections of 
energy demand and the anticipated requirements for petroleum 
products included lower rates of economic Growth; chighern 
energy prices, a greater impact attributable to conservation 
initiatives, and the effect of interfuel competition. The 
growth rates implied by the forecasts of the submittors and 
the Board are compared in Table 4-2. 


Thessubmitvons estimates Of stata ll srelined 
petroleum product demand ranged between 1754 Mb/d and 1933 Mb/d 
for 1985 and between 1962 Mb/d and 2220 Mb/d for 1995. As the 
graphs in the following sections of this Chapter show, the 
Submittors made widely different demand forecasts for the 
main petroleum products, apart from motor gasoline, but none 
of the submittors was consistently the highest or the lowest 
for all products. As noted previously, the forecasts by main 
product category are compared on Table 4-1, while Figure 4-1 
compares the total’ product forecasts OF =tne  submrtcors. 


With respect to motor gasoline demand, there was 
overall agreement among Gulf, Imperial, Shell, and Texaco 
that demand would increase slightly until Poco then=decreasce 
for the remainder of the forecast period. Projected volumes 
were all quite close, as indicated by the graph an Figures4s 2. 
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Figure 4-1 TOTAL PETROLEUM PRODUCT SALES 


Comparison of Forecasts 


All submittors indicated a weakening demand for 
heating oils. Total Canadian demand for light fuel oil, 
kerosene, and stove oil was projected by Gulf, Imperial, and 
Texaco to decline steadily throughout the forecast period. 
Shell projected that demand would decline until 1980 and from 
then until 1985 would remain constant. Beginning in 1985, 
demand was forecast to decline slightly, before rising to 
previous levels by 1995, as a result of an assumed 
improvement in industrial activity. 


Ld 


Demand for diesel fuel oil over the forecast period 
was predicted by the four major oil companies to continue to 
grow at relatively high rates, ranging between 3.4 percent 
and 4.5 percent for Canada overall. This increase in diesel 
fuel volumes, coupled with the expected decrease in motor 
gasoline demand, results in a significant change in petroleum 
product mix from gasoline to middle distillates. 


Because of different assumptions, there was a 
variance in growth patterns indicated by the submittors with 
respect to heavy fuel oil demand. Gulf forecast a constant 
volume from 1978 to 1980, a slight decrease to 1985, and 
approximately 1 percent annual growth thereafter. Imperial 
indicated relatively Strong growths lomuy30 (a solomon cane 
decline to 1985, followed by a resumption of slight growth to 
the end of the forecast period. Texaco indicated a 
continuing pattern of growth throughout, averaging less than 
1 percent per year. In ats* submission, Shell had oragqunaldy 
forecast heavy fuel oil volumes at levels considerably higher 
than) those of the other submittors. ~ In; supplementary 
material filed after the hearing, these volumes were adjusted 
downward, primarily to reflect lower requirements for thermal 
electric generation in Ontario and the Atlantic region, as 
well-asmtos reflect ravdower 1977% basewfor- the Avlantic 
provinces, and some substitution of heavy fuel o11 by hog 
fuel in British Columbia. After these adjustments, Shell's 
forecast stillmremained the highest of theviour majors. 


Projections of demand for petrochemical feedstocks 
for all of Canada were provided not only by Gulf, Imperial, 
Shell, and Texaco, but also by Petrosar, DuPont, and Union 
Carbide. For the year 1995, estimates ranged between 125 
Mb/d (by Gulf) and 196 Mb/d (by Union Carbide-"balanced trade 
case! )£&o eThes variation ani estimates! was the resul thor 
different assumptions regarding specific plants or plant 
expansions; ther timangeof ssuchtoccurrences, sandeditierendc 
assumptions regarding the growth in demand for derivative 
petrochemicals. 
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For the “other products" category, submittors 
indicated a continuing, but declining growth over the 
forecast period. Average annual growth rates implied by the 
forecasts of the four major oil companies ranged between 
2.6 percent and 3.3 percent. Some submittors provided 
specific information with respect to the two major products 
in this group, namely, aviation fuel and asphalt. 


LO Ae ay Views of the Board 


The Board's forecast of total refined petroleum 
product demand in Canada indicates an average annual growth 
rate of 1.4 percent over the 1978-1995 period. This forecast 
isecompared with that of the-submittors in the tables and 
figures referred to previously in this Chapter. 


Following analysis of the evidence received, the 
Board expects that the growth in demand will gradually 
slacken during the forecast period, as a result of increasing 
energy prices, lower growth in the economy, interfuel 
substitution, and the effects of energy conservation 
measures. However, during the last five years of the forecast 
period, growth in demand increases slightly, partly as a 
result of the fact that most of the probable conservation 
Gavangs haves been achieved, 1.¢., higher real energy prices 
and other conservation measures are assumed to have had most 
Gimtnelraimpacts by 1990. 


The demand for motor gasoline is expected to 
increase until 1980, but at a rate considerably lower than 
the average rate of growth experienced in the past ten years. 
After 1980, demand is expected to decline throughout the 
forecast period. This slowing down and subsequent decline in 
the demand for motor gasoline are mainly the result of major 
improvements in fuel economies, the trend to smaller cars, 
consumer response to price increases, and some substitution 
of diesel fuel for gasoline in new automobiles and trucks. 


1s 


TABLE 4-1 


= 061? = 6902 = 04C? a C96T a S86T Sool 


= Spel = LO8l = ceol = vacvell % Sel S86L 

= LoLT r= L8Lt F TO8l " 8SLT = Val O86T 

= Dect = vEct a OCP i LTE a TOLT 8Z6l 
sqonpojd 


peuTyey Te}OL 


sleet Ee Gut Jee rae eA COE GeGct DOE en CM Pee S66t 
Bat See SE Ole ie OE Let Tob €8C Sor OO0€ S86L 
fc fea iURS Seo 00€ Sa Ok 6c GRLl Abs, Cala COE O86l 
OF Eh S6G OL, 6c oy 982 Cat 96¢ CELE CUS 8Z6L 


TtO Teng Aaeoy 


Te GT 6[v 6°81 COE Galg Lev COG STV MCC €vv S66T 
SAR €8C SE €6C VaO} ELE Oe T6z Sl 867 S86L 
Ga CL Le? O6e 4 Geer OSZ Sie tS LEG Eel eC O86L 
Ue Gu ald BACH CEG 6 Gl GEE Lac 8Ic SEL 8Ic 8L6L 


TTO [Tend TeSsetd 


el G9Z 9°TT Tvz G°€T 662 0°8 9ST 6°6 961 S661 
6°€T OLZ Oe Z9Z G°ST 662 anc | SIZ oral CET S86T 
9°ST T8Z 9°ST 6LZ 9° OT 662 CGT 897 e°cT 692 O86T 
03 ET 762 6°9T £62 Ley SOE L°9T 982 OST 682 8L6T 
ITO 
SAOCIS XY BUsSOAZY 
‘TIO Teng yYHTI 
TB T09 0°67 66S G°9Z 88S L°62 €8S p°O€ 709 S661 
SEAS 8e9 G°Eee 9€9 8°ZE as) as Z09 9°SE S79 C86T 
€°9€ 759 8°GE 6£9 T°9€ 0S9 LCS 879 Cale 759 O86T 
O°LE Tv9 0°9€ GZ9 9°9E TE9 T°9€ 0z9 RS ZE9 SL6T 
SUT Osis) AO VOW 
SYTeS SOYLeS S2YTeS SYTeS SSIs S9YTeS S9TeS SYLeS SUS SOTeS 
TEIOL 2N TeIOL 2N TeIOL 92N TeIOL 39N TeIOL 32N 
JO % JO % LOS jO 3 TOUS 
QSeo00tI04 GAN OOkRXO YT, LL9uS Tet Asduit ayes) 


Aeq Ateq STeAIeg JO spuesnoyL 
S}sede104 Jo uostTAedwoD 


VOVWNW 'TWIOL SHTVS JAHN SLONGOYdd WAY TOuLdd GaNIddea 


120 


Table 4-2 


REFINED PETROLEUM PRODUCTS NET SALES 
GROWTH RATES 


Comparison of Forecasts 


(percent per annum) 


Gulf Imperial Shell Texaco NEB 
17 893.0 1ES6 ez Zell eS) ik a) 
1s ORSNEO OS OFS te 1.4 a (3 


The demand for light fuel oil, kerosene, and stove 
oil is expected to decline throughout the entire forecast 
period. Currently, approximately three-quarters of this 
demand elsislor use -ine-the Mesidentialtcector,’ “but this is 
expected to drop “tO-about two-thirds by 1l995 2 This decrease 
1s expected ‘to’ ‘occur primarily as a’ result -of ‘higher ‘energy 
prices, conservation programs, improvements in efficiencies 
of home oil heating equipment, as well as increased market 
penetration by natural’ gas’-and ‘eléectricrey?”-In the 
commercial and industrial sectors, slow growth in the demand 
for light fuel oil, kerosene, and stove oil is forecast to 
continue over the forecast period, offsetting for the most 
part the decline in residential demand after 1985. 


Diesel fuel oil demand is projected to increase at 
a relatively high rate. The Board's estimate of growth in 
the total demand for diesel fuel oil is influenced to a large 
degree by its projections of demand for road consumption of 
diesel fuel, which is expected to experience the highest rate 
of growth of all sectors using diesel fuel. The Board's 
estimates of diesel demand reflect its assumptions regarding 
tie Guewtk cinerea lrdomnestic produeti; substr1 tution omidiesel 
fuel oil for motor gasoline in automobiles and trucks, and a 
lesser degree of potential energy conservation in comparison 
with motor gasoline savings. The projected decrease in motor 
gasoline use and the increase in the consumption of diesel 
fuel result in a pronounced shift “in-product mix from 
gasoline to middle distillates. 
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Heavy fuel oil demand is expected to show only 
limited growth over the forecast period. Major contributing 
factors to lower growth are higher energy prices, lower 
expected growth in industrial economic activity, and some 
loss of market share to electricity in both :sthe industrial 
and commercial sectors in some regions. In preparing its 
forecast of heavy fuel oil, the Board took into account the 
evidence regarding expected conversions to hog fuel Pr.e., 
wood waste, in the pulp and paper industry. The Board's 
forecast of heavy fuel oil demand also reflects reduced 
reguirements for electricity generation, since the demand for 
electricity is now expected to grow at slower rates than 
previous forecasts had indicated. 


The Board's forecast of petrochemical feedstock 
requirements is essentially based on projected increases in 
Ontario, Quebec, and Alberta. The forecast incorporates, the 
expected requirements for Petrosar in Ontario, as: well as for 
expected additional ethylene capacity. A benzene plant using 
pentanes plus is assumed to come on stream in fAdsbertax. 


The total demand for other products is expected to 
increase at an average annual rate of approximately 3.23) DPEGCeNE 
from 1978 to 1995. This growth is primarily influenced by 
aviation turbo fuel and asphalt, which are the two major 
components in this category, and which are expected to 
display the strongest rates of growth of alas productsteinystnis 
group. 


Ano3*. MOTOR GASOLINE 
As Salk Views of Submittors 


The submittors forecasts of the demand for motor 
gasoline are compared graphically with the Board's forecast 
int Ff toque 4—Z.. 


Forecasts of total Canadian demand for gasoline 
were provided by Gulf, Imperial, Shell, and Texaco. All 
predicted a moderate increase in motor gasoline demand until 
1980, declining thereafter. Imperial predicted a 
particularly strong decline over the 1980 to 1990 period. 


The submittors forecasts were generally based on 
assumptions regarding the rate of increase in passenger car 
registrations, average mileage travelled per car, and fuel 
economies. Gulf and Texaco also assumed that further tax 
measures to increase the price of gasoline and to penalize 
heavy cars would be introduced. 
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Figure 4-2 MOTOR GASOLINE 
Comparison of Forecasts 


The proportion of ttotaleigaso line consumed by "trucks 
and buses was expected to increase. Reasons for this 
included expectations that an increasing proportion of 
passenger cars would be diesel-powered and that truck fuel 
efficiencies would not increase by the same degree as 
automobile fuel efficiencies. 


Sun Oil submitted forecasts of motor gasoline 
demand for Ontario and Quebec under two cases: the base case 
and the additional conservation case. The base-case forecast 
assumed achievement of fuel economy standards and an 
increasing trend, especially after 1980, to smaller cars. It 
also included the effects of conservation resulting from 
price increases and government action. Motor gasoline demand 
in Ontario and Quebec was estimated to increase from 374 Mb/d 
in’ 1O7S toes Mb/aainiv3e0F starter whichdemand was forecast 
to decrease gradually to 365 Mb/d in 1995. The additional 
conservation case included further modest saving of about 
five percent resulting from increased use of public 
transportation and substitution of diesel fuel, methanol, and 
other fuels for gasoline. 
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The British Columbia Energy Commission estimated 
that motor gasoline demand in British Columbia would increase 
from 67.1 Mb/d in 1978 to 82.4 Mb/d in 1995, at an average 
annual, rate sof growthuof “lo2 percents “fhesforecase assumed 
the achievement of federal mileage standards and substitution 
of diesel fuel for gasoline in trucks and automobiles. 


The Province of Nova Scotia provided forecasts of 
motor gasoline demand for the Atlantic region under different 
scenarios. Demand under the base case was estimated to 
remain essentially constant at 52 Mb/d until 1980, after 
which it was projected to decline gradually to 45 Mb/d by 
1995. The forecast was derived by applying growth rates 
estimated for Nova Scotia demand to the Atlantic Provinces as 
a whole. The forecast of demand in Nova Scotia was based on 
projections of the number of passenger and commercial 
vehicles, improved fuel economies, and substitution of diesel 
fuels ltEOr toasovmie. 


Ap spaie Views of the Board 


The Board's forecast is based upon a model of 
passenger car gasoline demand combined with an equation to 
forecast gasoline used by vehicles other than passenger 
automobiles. The passenger car gasoline model estimates 
gasoline consumed by passenger automobiles using forecasts of 
total population, driver age population, real personal 
disposable income, unemployment rate, average automobile and 
gasoline prices, the ratio of sprices cf esmalt and large cars, 
the propoytion cheurban mileage im total mileage, and fuel 
economies of small and large cars. 


Gasoline used by vehicles other than automobiles and 
for miscellaneous other uses is estimated with an equation 
that uses forecasts of real domestic product and gasoline 
prices. Such consumption is mainly accounted for by trucks and 
buses and will, hereafter, be referred to as truck consumption 
of gasoline. Estimates based on the gasoline model show that 
there are significant provincial differences in the current 
proportion of truck consumption of gasovinel mrinlov757 sche 
proportion ranged from 52 percent and 47 percent aly ai 
Saskatchewan and Alberta respectively, to about 23 percent in 
Ontario and Quebec. The proportion for Canada as a whole was 
estimated to be 31 percent. 


In the passenger car gasoline demand model, the 
weighted average fuel economy (miles per gallon) per unit of 
new car sales is determined by the fuel economies of small and 
large cars combined with their market shares in total new car 
sales. In examining the historical period, market shares of 
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different automobiles were defined in terms of weight classes. 
Market shares over the forecast period, however, describe fuel 
economy classes. Although there is no precise relationship 
between weight and fuel economy, weight is by far the most 
important determinant of fuel efficiency in terms of passenger 
midess © ihe terms small” -and ““bange’ sas’ applied -to \the 
forecast of car sales, describe automobiles with high and low 
fuel economies.. It is assumed that over: the period 1976-1985, 
fuel. economies under road? conditions! will} increase as 
Pelustraveavinelab ker4=3' 


Taple 4'=3 
NEW CAR FUEL ECONOMIES BY CAR TYPE 
NEB Forecast 


(Miles per Imperial Gallon) 


Small Cars Large Cars 
Year CY (Giisloveas ISAENY og CAEN LS 
DK 6 I) seal 25.4 Zee] UN Speelll 
1980 24.4 Bee Tess eee) AMevd 
185 Spekone! AZ 2027 ZOu2 
995 Sie hbats) A3tEZ ZO a! Ear? 


Themsnavesot pomallcars, in,tOtal new, Car sales «for 
Canada as a whole is estimated to increase from 37 percent in 
M576 oso percentein. 98 5eand sto oS} percent, inwlI95: 


Fuel economies assumed in Table 4-3 combined with 
market shares of small and large cars imply sales-weighted 
fuel economies under road conditions of about 22 miles per 
mipergial qallkonmmuizn, 1980 and 30 miles per Imperial gallon in 
1985. These fuel economies are lower than the standards set 
by “the Minister of Energy, Mines and Resources that require 
that under test conditions manufacturer's new car fleets 
average 24 miles per gallon by 1980 and 33 miles per gallon 
pyle >a aethnewshoretall pimnwthe achievement of federal 
standards reflects the difference between mileage achieved 
under test, conditlons and. ec.ual yroad use. 


On the basis of the forecasts of population and 
number of automobiles on the road, it is estimated that the 
ratio of persons per car will decline from 2.56 in 1976 to 
2.2 in 1985 and then stablize at about 2 persons per car by 
1990. The average number of miles travelled per automobile is 
estimated to decline gradually from 9400 miles in 1976 to 
about 9000 miles by 1995”. 
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The proportion of urban mileage is assumed to be 
about 60 percent for small: cars: and 61 percent for large cars 
in provinces outside British Columbia. For British Columbia, 
the proportions are assumed to be 67 percent and 68 percent 
respectively. 


Motor gasoline demand by automobiles and other 
vehicles is estimated to increase at an average annual rate 
of 1.7 percent during the 1976-80 period, which is consid- 
erably lower than the average annual rate of 5 percent 
observed during 1966-76. The lower rate of growth during the 
period until 1980 is zattribubable partly ‘to -therehiect yor 
higher gasoline prices and partly to the effect of greater 
fuel efficiencies of new automobiles. 


Between 1980 and 1985, motor gasoline demand is 
forecast to decline at an average annual rate of about 0.5 
percent, and between 1985 and 1995 at a rate of 0.6 percent. 
The declining trend in gasoline consumption after 1980 is 
explained mainly by the predominance of more fuel-efficient 
automobiles and trucks in the total vehicle stock and 
substitution of diesel fuel for gasoline in new automobiles 
and trucks. It is assumed that the proportion of 
diesel-powered automobiles and trucks in total new-vehicle 
sales will increase from 6 percent in 1985 to 9 percent in 
1990 and: 13 percent-s1n-1995. 


The potential for improving automobile efficiency 
is..assumed .to..be, higher thanathat); for -improvingPtruck 
efficiency. For trucks, the opportunities for improvement in 
Fuel, effierzencies are, limited primarily) tor iighu-duty 
vehicles. It is assumed, therefore, that over the forecast 
period, truck fuel efficiencies will increase at a much 
slower rate than automobile fuel efficiencies. As a result 
of these: differentials trends,, thes proportion, ofseruck 
consumption of gasoline in total gasoline consumption is 
estimated to increase; from, 31% 5. percentuined 9752 toy about 
40epercent by 1995" 


When compared with the forecast reported in the 
1977.01 /—Report,;. the=Board si current sforecast of? motor 
gasoline demand is lower by two percent in 1980 and five 
percent in 1995. To a large extent, the slightly lower 
gasoline demand forecast reflects lower forecast growth in 
real disposable income and higher assumed substitution of 
diesel fuel for gasoline in automobiles and trucks. The 
Board notes that if gasoline prices were about six cents per 
gallon lower over the forecast period than projected in the 
base case, forecast demana for gasoline could be, on average, 
about three and one-half percent higher. 


12.6 


4.4 LIGHT BUBGL.OIL;sKEROSENE, ANDoSTOVE. OLL 
454). 1. Views, o£, Submittors 


The submittors' forecasts of demand for light fuel 
oil, kerosene, and stove oil are compared graphically in 
Figure 4-3. 


Gulf, Imperial, and Texaco forecast that the demand 
for heating oil would decline steadily throughout the 
forecastimpesiod esathe nesultyotmthe effects ofsenergy 
conservation and conversion to other energy sources. Their 
forecasts of heating oil demand were all significantly lower 
than their 1976 submissions; Gulf being 46 percent lower for 
1995; Imperial 50 percent lower; and Texaco 55 percent below 
ints +1976«submission. 
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Comparison of Forecasts 


Ze 


Shell expected that overall demand for heating 
fuels would remain relatively stable throughout the forecast 
period, declining slightly through 1990 and rising again to 
1980 levels by11995. ~Sheld) predictédedecreasessingthe 
residential sector that would be partly offset by rising 
demand in the industrial sector as the economy improves. 
Compared wath 1tswl9 /6nsubmission, chedt has reduced its 
forecast for 1995 %by approximately, 1S5epeneenec: 


Sun Oil Forecastearslight;=yetesteadyedecrease in 
demand for heating oil in Ontario and Quebec. Sun Oil 
projected a decline in demand for heating Ol ManeOntarrosat 
anv averagerannual ratehofs0m5'percentttorl s0gandvakt OsG2 
Percent Eromml9el to 1965eqetherecatter, it expected a 
levelling off of demand. In Quebec, Sun Oil forecast that 
heating oil demand would decline at an average annual rate of 
0. 5ipenpcent fromplo79etonl985efand Or2ugpercent fron 19860t0 
1990. It expected Quebec demand to remain level from 1991 to 
OOS. 


Foumlighteruclaolly theaBrie rsh. Cobumbiagtnerdgy 
Commission forecast steady growth in demand in British 
Columbilayeaverag inguls6npercent annuallysduseinge@che forecast 
period. Demand for kerosene and stove oil in British 
€olumbia wasmexpectedy to Growsacman averages nate poi Pipeucene 
annually between 1975 and 1995. 


The Government of Nova.Seotra’ forecast -thatethe 
annual demand forsvheating oilsiin NovalScotiaswould increase 
by fan average? <0 7epercent® frome Ti torlIsuy Gor percent 
from 1980-towl985, tand Om66epercent) From elo9359to-1990 75 and 
wouldsdecrease Dy MOL 3Gmpercenter rome! 90 stOgl 995" 


LN ew) Views of the Board 


Light fueleorl 1s used mainly foraspaccencating 
purposes, with smaller amounts being used for commercial water 
heating in small establishments and other applications 
involving the use of low-pressure boilers or other oil-fired 
equipment. 


The Board's forecast of the demand for light fuel 
oil, kerosene, and stove oil in Canada shows an average rate of 
decline of Oj6spercentaper yeamgoverutnemlo/ CmtOwl 37 oe pemiod: 
This decline is*more rapid betore 1985) mainlyeas auebecult (OF 
changes in the residential demand for these products. 


Higher energy prices are a major factor in reducing 
residential «demand. in the spemiod supe tO. A Oe oreMOrcover, 
continued penetration of the residential market by both natural 
gas and electricity is expected as a result of relative energy 
prices, differentials in the capital costs of installed new 
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heating systems, and consumer preference regarding convenience 
Ofmuselandc lean biness). oilhe “share “neld ‘by Tight “fuel oil, 
kerosene, and stove oil in the residential market is forecast 
Bond eeiwinerr coms (percent iil IS Seo i23 spercent an~19957 
Demand for light fuel oil in the residential sector also 
declines as a result of assumed efficiency improvements of oil 
home heating systems due to improved maintenance, and to 
increascd erimemencyol new orl “furnaces =By F995 "-there 1s” a 
9 percent reduction in residential demand for light fuel and 
kerosene due to this factor. 


In the other two major sectors where light fuel oil, 
kerosene, and stove oil are consumed, i.e., commercial and 
industrial, slow growth in demand for these products continues 
over themforecast (period, “and «after L985 "this is suffrcrent “to 
offset much of the decline in residential demand. The changes 
inthe -distributvon by sector torerherdemand™tor these products 
are shown in Table 4-4. 


Table 4-4 


CONSUMPTION OF “EIGHT PUEL OL, KEROSENE, AND 
S LOVE, OL BY MARKEE SE Cror 


NEB Forecast 


(Percentage) 


ESO Tae SS eee 
Residential 2sa3 68x 6502 
Commercial 14.9 iesc0 SRTEA 
Industrial LOrs8 S.J: S92 
Other 20: 2.4 2k 

100 £0 100.0 100.0 


Quebec and Ontario are the major consuming regions 
of lightefueds.onl.,; kenosene, sand? Stoviemorizeydn 8975, they 
accountedestor 34/74) percent: andusis. 5 ppercentrobythe total 
Canadian demand, respectively. The Atlantic region followed 
with 17.2 percent. In general, the regional behaviour of the 
major consuming sectors is similar to the overall Canadian 
sector behaviour discussed previously. The main exception 
OCCULES iniseene: wes identi al tsector, tinithe Atlantic .cegton..-ain 
this case, demand is forecast to remain relatively constant 
at its O78 devel! of: 38) Mb/d.cather ithan idecianing.: ’ Here, 
the share of the residential sector held by these products is 
not expected to decline as significantly as in either Quebec 
or Ontario. Consequently, in the Atlantic region the slow 
growth in total energy demand in the residential sector is 
sufficient to offset the decline in market share. 
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In comparison with the forecast contained in eS 
1977 Report, the jBoardwswcusrent forecactyor the demand for 
sight fuel oil, kerosene mand stove Ol fis lowe rniby 26 
percent by 1995. saAnalysis tor (the evidence presented led the 
Board to conclude that its previous forecast should be 
reduced. The two main sectors accounting for the drop in 
demand are the residential and industrial sectors, with the 
declines amounting to 30 Mb/d and 48 Mb/d respectively in 
995). 


In the residential sector, the decrease in demand 
may be attributed in large part to increased conservation and 
a lower market share for oil. The lower oil share is 
expected as a result of the increased penetration by both 
electricity and renewable energy sources in the present 
forecast. In the industrial sector, a lower total energy 
forecast and a lower light fuel oil market share are the main 
reasons for the decreased demand for these products. In- 
creased electricity penetration of the industrial market is 
expected as a result of a more developed industrial structure 
that will utilize electricity more intensively. 


Are DIESEL FUEL OIL 
Ay Dien Views of Submittors 


The submittors' forecasts of diesel fuel demand are 
compared graphically in Figure 4-4. 


Those submittors who made forecasts of diesel fuel 
demand for total Canada - Gulf, Imperial, Shell, and 
Texaco - all predicted fairly strong rates of growth. The 
average annual growth rates for diesel fuel demand over the 
forecast period varied between 3.4 percent and 4.6 percent 
among these submittors. 


Sun Oil projected comparatively slower growth in 
diesel requirements in Ontario and Quebec due to the expected 
impact of conservation measures. 


The Government of Nova Scotia anticipated a 
4.2 percent average annual growth rate in diesel demand FOG 
the Province, with marine transportation requirements showing 
the strongest growth rate. 


In 1995, Gulf, Shell, and Texaco projected diesel 
fuel demand to be,) Gs Giel ces seand? 2 -Bapercene nigher 
respectively than the forecasts submitted to the Board in 
1976. These upward vevisions: basically reflected: the 
expectation of continuing strong growth rates in 
transportation diesel requirements. On the other hand, 
Imperial's forecast of diesel demand is 2.4 percent lower in 
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1995 when compared with the forecast submitted for the 
previous oil hearing. This is due to the lower economic 
growth rate underlying Imperial's current projections. 


45a Views of the Board 


Diesel fuel orl is ‘consumed primarily imithe 
industrial sector and for road and rail transportation. 
Smaller quantities are also consumed for marine trans- 
portation and in the residential (farm) and commercial 
SGC COrs:. 


Total diesel fuel oil demand is estimated to grow 
at an average annual rate of four percent from 1978 to 1995. 
It is estimated that among sectors, road consumption of 
diesel will increase at the highest rate and commercial use 
Of Gieselat the Fowest / > The high rate “of ‘growth forecast 
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Figure 4-4 DIESEL FUEL OIL 
Comparison of Forecasts 


Sit 


for road diesel consumption is explained by growth in real 
domestic product, substitution of diesel fuel for gasoline in 
automobiles and trucks, and the more-limited potential for 
conserving diesel fuel through increasing fuel efficiencies 
compared with motor gasoline. The lower rates efiqrowthein 
diesel use estimated for other sectors reflect, to a large 
extent, assumptions regarding conservation in those sectors, 
as. dascussed in ‘Chapter 3% 


Until 1985, the current forecast of diesel demand 
is almost identical to that given in the 1977 Oil Supply and 
Requirements Report. For the period after 19:85), :thempmesene 
forecast becomes progressively higher than that in the 
previous report, becoming 5.2 percent higher ine8l990 tandinil-7 
percent higher in-1995, mainly as a result of higher growth 
rates forecast for road consumption of diesel. 


AEG HEAVY FUEL OIL 
4 a all Views of Submittors 


The submittors' most-likely forecasts of the demand 
for heavy fuel oil are shown graphically in Figure 4-5. 


The range of submittors' estimates of the demand 
for heavy fuel diverged in the post-1980 period with Gulf and 
Texaco forecasting moderate growth, Imperial forecasting a 
significant decline in the 1980 to 1985 period followed by a 
resumption of moderate growth, and Shell forecasting stronger 
growth throughout the period. 


Gulf 


Gulf expected that conservation efforts would slow 
Growth substantially from histomaical level seduringmthe firsts 
five to ten years of the forecast... In the Atlantic 
provinces, coal was predicted to displace heavy fuel O11 LoL 
electricity generation during the early 1980's. Gulf made no 
allowance for the increased use of hog fuel in the forest 
industry in place of heavy fuel oil. Gulf's estimated demand 
in 1995 was nearly 29 percent lower than the estimate 
DEOVided in ttse 1976 submission. 
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Imperial 


Imperial predicted lower demand growth, 
particuilanhy inthe? 1980 ator l98 5) period; “onthe basis: ofits 
assumption that the natural gas transmission system would be 
extended east of Montreal into regions presently without 
natural gas service. None of the other submittors who 
forecast total heavy fuel oil demand for Canada made this 
assumption. Imperial's forecast showed the greatest decline 
in expected heavy fuel oil demand of all submittors, being 40 
percent lower in®1l995 than its forecast ‘submitted invlgo76é. 


Shell 


Shell expected comparatively strong demand growth 
on the basis of assumptions that heavy fuel oil would be ina 
competitive position relative to other fuels in Ontario and 
Quebec, and that there would not be an expansion in the 
regions serviced by natural gas. Shell showed even stronger 
demand growth in its original submission, but modified its 
proyection following the inguiry to reflect lower 
requirements in Ontario and the Atlantic provinces for heavy 
fuel oil for thermal power generation and to take into 
account conversions by companies in British Columbia that 
would allow them to substitute hog fuel for heavy fuel oil. 


Texaco 


Texaco predicted steady but moderate growth of 
heavy fuel oil demand throughout the forecast period. Based 
on its revised assumptions with regard to economic and 
population growth late in the forecast period, Texaco's 
estimate for 1995 was 39 percent lower than in its 1976 
submission. felt. Should ber noted thatiin its" 19769submission; 
Texaco's estimate of heavy fuel oil demand in 1995 was about 
10 percent higher than estimates submitted by other 
parnticipantsPatr that times 


Union Carbide 


Union Carbide forecast comparatively strong growth 
in heavy fuel oil demand throughout the forecast period. 
It noted that its heavy fuel oil demand forecast was 10 percent 
to 20mpercent belowmlevelc? forecast insiter 976i submission) to 
the Board, primarily due to changed assumptions with respect 
to general economic conditions and energy conservation. 
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BCEC and COFI 


In iatsssubmission the BritishscolumbrasEnergy 
Commission forecast a growth in heavy fuel oil demand of 
2.6 percent over the period 1985 to 1995. In its testimony 
before the Board, the BCEC reduced its fuel oil demand for 
1978 and. following years, by 2700 barrels per’ dayean order to 
account for hog fuel projects coming onstream in the forest 
industry. The British Columbia Council of Forest Industries, 
as discussed in Chapter 6, also expected further displacement 
of heavy fueliouimby NWeogwiuel, 


Chevron Canada 


Chevron Canada estimated heavy fuel oil demand in 
British Columbia to decline moderately until 1980, then to 
rise slightly until 1990, when demand stabilizes. Chevron 
believed the British Columbia heavy fuel oil market was 
shrinking due largely to alternative energy and conservation 
projects coming on stream at several coastal pulp mills. 


Nova Scotia 


Nova Scotia believed that heavy fuel oil demand in 
that Province would decline by over 5 percent per annum in 
the 1977 to.1980 . eniod,,sthen rise eby aboue 256 hpercenuatrom 
1980 to 1985 and then once again decline by over 3 percent 
per —Caretrom 61985 eto 6995. 


Ontario Hydro 


Ontario Hydro estimated its requirements for heavy 
fuel oil for its Lennox and Wesleyville generating stations 
to be between 2 Mb/d and 52 Mb/d for the period up to 1980, 
and 3 Mb/d to 78 Mb/d thereafter. The most-likely demand was 
estima tedsto) bevsineethel SeiMb /dmtomi4eMb/ darangennw newb ruce 
steam plant was forecast to require 3 Mb/d in 1978 declining 
to 2 Mb/d for the remainder of the forecast period. 


Sud eO ik 


Sun Oil expected growth rates for heavy fuel oil of 
1.5 percent and 2 percent in Ontario and Quebec respectively 
throughout the forecast period. This compared with its 
annual growth estimates of 2 percent and 3 percent 
respectively in its 1976 submission to the Board. 


AS Oree Views of the Board 


The Board's forecast of the total Canadian demand 
for heavy fuel oil is presented in Figure 4-5 along with the 
forecasts of the submittors. “The forecast is alsovpresentced 
tabubharly, by region, Ime Appendix 1% 
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Analysis of the various submissions and testimony 
makes it clear that total heavy fuel oil demand in Canada 
will increase quite slowly over the forecast period. Heavy 
fuel oil is consumed in significant quantities in the 
commercial, industrial, and marine sectors, as well as in 
the generation of electricity. It is consumed in significant 
quantities in all regions except the Prairies. The most 
important components of the total are discussed hereunder. 


Approximately 40 percent of heavy fuel oil 
consumption in Canada occurs in Quebec. It is forecast that 
demand in Quebec will grow at 1.9 percent per annum between 
1985 and 1995; this is faster than the national average. 

Over half of heavy fuel oil consumption in Quebec occurs in 
the industrial sector, where demand is forecast to grow at an 
average rate of 2.3 percent. Given the total energy 


450 


——— GULF alll 
-— 


400 
——_ IMPERIAL a 
_— 


——— SHELL 4 
—-— TEXACO - Sift 
—--= UNION CARBIDE itp Seat beer 


THOUSANDS OF BARRELS PER DAY 


78 80 82 84 86 88 90 92 94 
YEARS 


Figure 4-5 HEAVY FUEL OIL 
Comparison of Forecasts 
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projection for the industrial sector of Quebec (Chapter 3), 
the heavy fuel oil demand forecast is strongly influenced by 
two important assumptions. First, it has been assumed for 
the purposes’ Of ithisimiorecast, that sthere will be no expansion 
of the natural gas service area in Quebec. Second,Amt4 ars 
assumed that heavy fuel oil and natural gas will be priced 
competitively at the burner tip. These assumptions, combined 
with an analysis of appropriate historical trends, suggest 
that the market share of heavy fuel oil use in the industrial 
sector of Quebec will remain reasonably constant over the 
forecast period, implying that heavy fuel oil will grow at 
approximately the same rate as total energy. The demands for 
heavy fileds.omls ming sbhe amar Inetsectorm and panta cular yarn sene 
commercial sector are expected to grow quite slowly in 
Quebec; this is in line with the recent historical 
experience. Very little heavy fuel oil is consumed in the 
other sectors in Ouebec. 


Regionally, the second largest consumer of heavy 
fuel in Canada is the Atlantic region, where approximately 30 
percent of total Canadian consumption takes place. In this 
region; the major portion of heavy fuel oil 1s consumed in 
the generation of selectriciey 9 Ine storecast in, this area, 
which is based on an examination of utility expansion plans, 
depicts an increase in requirements from approximately 
50 Mb/d in 1978) to S4Mb/d in 1985. Demand is then forecast 
to decrease to 42 Mb/d by 1990, and then increase slightly to 
49 Mb/d in 1995. The expected decrease in requirements from 
1985 to 1990 reflects the fact that no provision has been 
made for exports to the United States of electricity 
generated from heavy fuel oil at the Colson Cove plant in New 
Brunswick after 1986 when the current export licence expires. 
Demand in the industrial sector, which accounts for 
approximately 2oipercents or? theytotal theavy fuel consumption 
in the Atlantic, his *projectedmato, increasSemat wane average 
annual rate of 2.2 percent. It is expected that the market 
share of heavy fuel oil in the -industrial sector of the 
Atlantic region will decline slowly over time, as the share 
of electricity increases. This is consistent with historical 
trends. 


Ontario accounts for approximately 20 percent of 
heavy fuel oil consumption in Canada. Demand ineethag 
Province is forecast to remain essentially constant over the 
forecast period. Most of the heavy fuel oil consumption is 
expected to occur in the industrial sector, where the 
forecast growth in total energy demand is offset by the 
expectation that the market share of heavy fuel oil will 
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continue to decline. This declining share is not the result 
of penetration of gas, since the two energy types are assumed 
tombe priced’ competitively. oRatherp it’ reflects expected 
continuing market penetration by electricity as a larger 
proportion ofsandustrial activityeoccirs inosecondary 
manufacturing. The demand for heavy fuel o11 for electricity 
generation is forecast to remain at about 9 Mb/d throughout 
the forecast period, of which approximately 6 Mb/d is 
expected eon depuseds by ULIIUt1es se" Thistais®consistent with 
recent projections made by Ontario Hydro. 


It will be noted that the present forecast of heavy 
fuel oil demand is significantly lower than that developed 
for the 1977 Report. Specifically, the total Canadian heavy 
fuel.o1!l demand is-nowsexpected to. be about 25  perncent lower 
in 1995 than was forecast last year. This reduction reflects 
significant decreases in most sectors and regions. The major 
contributing factors are discussed below, by sector. 


In the industrial sector, heavy fuel oil demand is 
now forecast to be approximately 14 percent lower by 1995 
than was forecast in the 1977 Report. There are several 
reasons for this decrease. First, somewhat slower growth in 
industrial economic activity is now being projected. Second, 
a considerable amount of work of a methodological nature has 
been done over the last year with a view to improving the 
total energy forecasts for the industrial sector. The effect 
of these improvements has been to reduce the total energy 
demand forecast somewhat. The market share of heavy fuel oil 
underlying the present forecast is not lower than was 
HEOVected LOnRehes!977/ 0021 Report esine tact, EhrOuUdgheds se 5 sac 
icseshightly haghereinmbothsOntaractandyOuebec (and total 
@anada), which -is@amneblectionroferecent hestorieal 
experience in the large industrial markets of these 
provinces. Finally, the current forecast Of heavy ftuel) onl 
demand takes into account evidence presented at the inquiry 
concerning anticipated conversion to the use of hog fuelein 
the pulp and paper industry. 


The demand for heavy fuel oil in the commercial 
sector is now projected to be 48 percent lower by 1995 than 
was projected, in the) 1977 Report... 1t \isynow believed that 
electricity will penetrate the commercial market at a faster 
rate than was previously thought, at the expense of heavy 
fuel oil (and other energy types). Furthermore, recent data 
indicated that the previous forecast of total energy in the 
commercial sector was high. This is also the case in the 
marine sector, where the present forecast of heavy fuel oil 
demand is about 25 percent lower by 1995 than the previous 
forecast. 
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The present forecast of heavy fuel oil requirements 
for electricity generation is approximately 35 percent lower 
by 1995 than was the case for the 1977 report. Much of this 
reduction. occursvin: Ontanio.w lOntertomhydro fase uecentmy 
reduced its forecast of electricity demand, which has 
resulted in reductions in its projected requirements for all 
energy types? for electricityrgeneration. Thepdecreasestou 
heavy fuel oil will be more than proportionate, however, 
since oil-fired units are expected to be among the first to 
be cut back. The present NEB forecast is consistent with 
Ontario Hydro's submission. 


Aas), PETROCHEMICAL FEEDSTOCKS 
Ae Views OL SUDMLUELOLS 


The submittors' most-likely forecasts of demand for 
petrochemical feedstocks are shown graphically in Figure 4-6. 
The forecasts up to about 1985 were generally based on 
expectations as to when particular petrochemicals plants 
would come on stream. After 1985, forecasts were not 
developed in such a plant-specific manner. 


AERCB 


The AERCB’assumed that 12.8 million barrels of oil 
per year would be used as feedstock to produce benzene in a 
Dlane"startangsup in [9027 = andierz or tL’ LOnn Dato bom pe tas ye cia 
in the production of ethylene and ethylene derivatives 
commencing in 1995. An ethylene plant was also assumed to be 
built in the mid-1980"s using natural gas”° and 20 percent 
propane as a feedstock. 


DuPont 


DuPont's projection of liquid petrochemical 
feedstock demand assumed that another liquid-based facility 
would be needed by 1983. After 1985, DuPont projected a 
trend line that resulted in a liquid feedstock growth rate of 
about seven percent to eight percent per year from 1977 to 
1995. DuPont believed that the growth rate of the 
petrochemical industry beyond 1980 could vary considerably 
depending on the investment climate. 
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Petrosar 


Petrosar based its estimate of liquid petroleum 
feedstock requirements on its asssessment of future demand 
for ethylene and butadiene. The assumption made was that by 
1980 the quantity of ethylene contained in derivative 
petrochemicals consumed in Canada will be matched by ethylene 
produced in Canada, with any imports of derivative products 
beingsoflsetyby Vexpontspok.ocher derivatives. Approved 
exports of ethylene (350 million pounds per year) are 
included in this case. 


With respect to butadiene, Petrosar assumed, on the 
basis of the requirements and export potential identified by 
Polysar in its submission, that butadiene supply could rise 
from 260 million pounds in 1978 to 610 million pounds in 
1995. This assumed that a new liquid cracker would commence 
operation in mid-1983 and would be operating at capacity in 
1985" 


Polysar 


Polysar advocated that the Board recognize the 
potential of another billion-pound increment of 
liquids-derived ethylene coming on stream in the mid=1980"s 
with a feedstock requirement of 45 Mb/d. Under cross- 
examination, Polysar did state that an ethane-based ethylene 
plant in Alberta would meet the ethylene demand in the 
1980's, but suggested that before deciding on the merits of 
an ethane-based or liquid-based facility, one would have to 
look at a number of factors, some of which would suggest that 
there would be certain advantages to a liquids cracker. 
Polysar did not recommend a particular type Ofefacimlitys 


Petalta 


Petrochemicals Alberta Project testified that it 
waS awaiting the decision of the Lieutenant-Governor-in- 
Council with respect to its application to build a benzene 
plant in Alberta. The project, if approved, could commence 
in 1982 with an initial requirement of 31.5 Mb/d of pentanes 
plus sanethesstart=up year, Cisingatvo, o5eMb/d) Lore the 
remaining 19 years of the plant's estimated life. However, 
Petalta did state that start-up could be delayed Uunttimaltes, 
1982 as it still had a number of regulatory approvals to 
obtain. 
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Quebec 


Although it did not forecast petrochemical 
feedstock demand, Quebec in its supplementary submission 
made suggestions to assist the Canadian petrochemical 
industry. Quebec proposed that oil used in petrochemical 
production should be priced slightly lower than oil used as 
feedstocks for petrochemicals plants located in the Gulf of 
Mexico. Furthermore, Quebec suggested that oil used for 
petrochemical production should be exempt from the surcharge 
imposed on conventional oil by recent amendments to the 
Petroleum Administration Act (Bill C-19). 


Union Carbide 


Union Carbide projected a "Status Quo" case based 
on the growth rates of the two prime ethylene derivatives, 
i.e., polyethylene and ethylene oxide, that would result in 
liguid petrochemical feedstock demand of 151 Mb/d in 1995. 
However, Union Carbide advocated that a more reasonable 
growth target for the petrochemical industry would be the 
"Balanced Trade" case as set out in the sector profile "The 
Canadian Petrochemical Industry" issued recently by the 
Chemicals Branch of the Department of Industry, Trade and 
Commerce. Under this case, petrochemical production in 
Canada would grow from the present level of two-thirds to 
three-quarters of domestic consumption to a level equal to 
domestic demand. Under this scenario, liguid petrochemical 
feedstock demand could grow to 196 Mb/d. 


Union Carbide further estimated that demand for 
liquid feedstocks in either the "Balanced Trade" or the 
"Status Quo" cases could increase by as much as 20 percent in 
the 1990's, which is roughly equivalent to one world-scale 
Olefins unit, as natural gas liquids declined and the 
petrochemical industry became more mature and integrated. 


Li ey Peis Views of the Board 


The Board's forecast of demand for petrochemical 
feedstocks is presented graphically in Figure 4-6. Most of 
the forecast increase in feedstock requirements results from 
projected increases in Ontario, Quebec, andsAlberta® eThere 
was no demand for petrochemical feedstocks in Manitoba or 
Saskatchewan or in the Yukon and the Northwest Territories in 
i976 sand Od) and i tals tehenetoremascumed that nosuse of 
petrochemical feedstocks will be made in these areas during 
the forecast period. In the Atlantic Provinces and British 
Columbia, the demand for petrochemical feedstocks is assumed 
to continue at the 1977 level. The assumptions underlying 
the demand forecasts are described below. 
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Figure 4-6 PETROCHEMICAL FEED STOCKS 


Comparison of Forecasts 


Petrosar commenced operation of its crude unit in 
March 1977, and of its petrochemical units in November MO TEs 
Based on the evidence submitted by Petrosar at the inquiry, 
it is assumed that Petrosar's petrochemical unit will reach 
Gapacityepuoduclionsine !980; requiring ).45 Mb/d of naphtha 
feedstock. It is assumed that liquid feedstocks demand by 
Petrosar during 1978 and 1979 will increase by 27 Mb/d and 
36 Mb/d, respectively. 
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For the period after 1980, it is assumed that 
ethylene production capacity, based on liquid petrochemical 
feedstocks, will increase by 640 million pounds in 1985 and 
by an additional 500 million pounds in 1990. These 
expansions in capacity will increase demand, for liquid 
feedstocks by approximately 29 Mb/d in 1985 and by an 
additional 23 Mb/d in 1990. It should be noted that the 
Board expects that ethylene production capacity will be 
further increased by an ethane-based plant in Alberta which 
is assumed to come on stream in 1985. However, since this 
does not represent a demand for liquid feedstocks, it is not 
included in the Board's projection of oil demand in this 
report. 


A world-scale benzene plant uSing pentanes plus as 
feedstock is assumed to come on stream in Alberta by 1985. 
The plant is assumed to increase liquid feedstocks demand by 
20° Mb/7a. 


4.8 OTHER PRODUCTS 


For purposes of this report, the other-products 
category consists of refinery-produced propane and propane 
mixes, butanes, naphtha specialties, aviation gasoline, 
avilats1on).turbo fue leyeaspne Wt ae hub icatingmoUlsmandigneasecc, 
and «waxes. © *Thersubmittors, forecasts are icompanedato ithe 
NEB's forecast of demand for other products.in Figure 4-/. 


ae al Vilews Ob eOUbmitcons 


Gulf, Imperial, Shell, and Texaco provided 
forecasts of demand forthe total/-of rother “products ,fon 
Canada overall, and these forecasts are compared in Figure 
4-7. Other submittors;, such as the Province of Nova Scotia 
and the Government of British Columbia, provided forecasts 
for their specific regions. These projections are shown in 
the regional comparison tables in Appendix J. Some 
submissions included information on the specific products 
that comprise this product category, namely, aviation fuel 
and asphalt. 


Regarding aviation fuel, Imperial filed 
supplementary information wherein it was estimated that the 
demand for turbo fuel would increase at an average annual 
rate of 3.7 percent between 1978 and 1995. This forecast 
reflected Imperial's expectation that growth in air travel 
would keep pace with that of the economy in the forecast 
period, but it also reflected the expected improvement in 
operating efficiencies, which were expected to have the 
greatest impact before the end of 1980. 
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Figure 4-7 OTHER PRODUCTS 
Comparison of Forecasts 


Shell did not provide a forecast of aviation fuel, 
but stated that growth in the sector was expected to average 
DRO percents throughelI6s, Sand 27oepercent Une! 299s.) Galt 
indicated that aviation turbo fuel was expected to grow at 
rates considerably below historical levels to reflect the 
targets for improved efficiency adopted by the major 
airlines. Gulf did not, however, provide specific growth 
Races. 


Regarding asphalt demand, there was some variation 
with respect to expected rates of growth. Although no 
submittor provided a specific asphalt forecast for total 
Canada, some estimates of anticipated growth were provided. 
Shell indicated an expected growth of 3 percent per annum, 
while Husky was higher at 3.5 percent. 
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On a regional basis, PanCanadian and Ashland 
provided forecasts of asphalt demand for the Prairies, 
Ontario, and Quebec. These combined regions were expected to 
experience an average annual increase of 1.3 percent. The 
PanCanadian and Ashland forecasts were identical, since they 
were both based on a study of heavy crude markets conducted 
by Hycarb Engineering Ltd. Nova Scotia estimated that after 
1979 use of asphalt would increase by 2 percent per year for 
that Province. 


Ae Gee 2 Views of the Board 


As illustrated cin Figures4<=/ and in=Appendix J, 
the overall demand for other products is expected to increase 
at an average annual growth rate of 3.3 percent over the 
forecast period. 


Aviation turbo fuel and asphalt are the two major 
components in the other products category, comprising 
respectively approximately 37 percent and 27 percent of the 
product volume of this category in 1977. These two products 
are expected to experience the strongest rate of growth of 
all the products in this category. 


The Board's forecast of demand for aviation turbo 
fued shows an Increase’ frome) Mb/d in 191738 to L46eMb/dein 
1995. This represents an average annual growth rate of 
4.5 percent over the entire forecast period. This is 
considerably below historical levels and reflects the effects 
of energy conservation initiatives in the aviation sector. 
The Board expects that the annual rate of increase for the 
aste-ten years of thas period, wil Wabe reduced to.) ~3apercent. 
Few submittors provided specific information with respect to 
avViatironm LUurDO, Lue,» oUt Tt 1S noted: thatthe boOacdus 
forecast is consistent with their expectations that growth in 
demand <f£or this-product will diminish. 


The demand for asphalt is projected to grow at an 
average annual rate of 3.6 percent increasing from 55 Mb/d in 
1978 to 99 Mb/d in 1995. Growth is expected to be more rapid 
over the earlier part of the forecast period, and to slow 
down to an average of 3.2 percent during the last ten years. 


4.9 POTENTIAL RANGE OF PETROLEUM PRODUCT DEMAND 


In addition to developing a base case of oil 
demand, the Board has developed high and low demand cases. 
The general rationale and description of these scenarios have 
been discussed in Section 3.5 of the Report. The emphasis in 
that Section was on total primary energy. A summary of the 
results for refined petroleum products is given in Table 4-5. 
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Table 4-5 
NEI SALES -OF REFINED, PETROLEUM PRODUCTS 
Range of Scenarios 


NEB Forecast 


(Mb/d) 
no85¢ ahs 1995 
High Demand Case 21,53 2794 
Base Case 1945 21910 
Low Demand Case 1794 1949 
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Figure 4-8 NET SALES OF REFINED PETROLEUM PRODUCTS 
Range of Scenarios 
NEB Forecast 
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It is the Board's estimate that net sales of 
refined petroleum products could be about 11 percent higher 
or 8 percent lower than the Board's base case in 1985, rising 
to 26 percent higher or 11 percent lower in 1995, depending 
on the assumptions made regarding the major determinants of 
the demand. It might be noted that the range of possible 
estimates differs by refined petroleum product and, to a 
lesser extent, iby "region. ty ihatsmirssbecanse, consumer 
responsiveness to energy prices and the effects of economic 
and demographic variables differs for each refined product, 
market sector, and region. The different levels of oil 
demand under the different scenarios do not reflect different 
degrees of interfuel substitution. Relative burner-tip energy 
prices are assumed to be the same in all three cases. 


A graph comparing petroleum product net sales under 
the different scenarios is provided in Figure 4-8. 


4.10 EXPORT FORMULA CASE 


As outlined in its previous reports on oil supply 
and requirements, the Board has been using a formula to 
determine the levels of crude oil exports that would be 
appropriate given the goal of providing protection for 
Canadian requirements. The formula requires that estimates 
be made of the quantitative impact of conservation. The 
annual savings resulting from these programs are taken into 
account when calculating allowable exports. 


Preceding sections of this report are concerned 
with estimates of the most-likely level of energy demand. By 
definition, those forecastsstake into. account reductions an 
demand resulting from price increases after 1972, and various 
existing and expected conservation programs. For purposes of 
the export formulap it 1s snecessary, to est imate-=rnemlevels 
that energy demand would reach if prices remained at 1972 
levels and if conservation programs had not been adopted. 

The Board's estimate of demand under this no-conservation 
assumption is identified here and elsewhere in this report as 
the "Export Formula" case. 


The results of this scenario are summarized, for 
total energy and for total oil, by market Sector in 
Appendix H. For purposes of comparison with the Board's base- 
case forecast, total product estimates for the export formula 
case are shown in Appendix I. 
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CHAPTER. 5 
REQUIREMENTS FOR FEEDSTOCKS 
aa! INTRODUCTION 


Estimates of Canadian requirements for both 
foreign and indigenous feedstocks were derived by 
forecasting such elements as the demand for petroleum 
products in Canada, the degree of refinery utilization and 
flexibility, the industry's own use and loss, the level of 
impOLts), soegquonal, -transfens,- and. expoxuts, and the use of 
feedstocks from natural gas plants. Details of each of the 
submissions prepared by the four major integrated oi] 
companies), —) Gul i, Imperial, Shelly, Texaco. - and the 
corresponding estimates of the Board are presented in 
Appendix L. 


As for indigenous heavy crude oil, forecasts were 
provided by Ashland, Gulf, Husky, Imperial, Pacific, 
PanCanadian, and Shell. Submittors, in general, based their 
WOV indigenous heavy crude oi] forecasts on asphalt demand 
allowing, however, for the processing of some heavy crude 
oil in Ontario for manufacture of fuels and for shipments of 
heavy crude oil to Montreal. The Board's definition of 
heavy crude oil comprises Appendix "K" of the Report. 


SZ REQUIREMENTS FOR CRUDE OIL AND EQUIVALENT 
Seo Views of Submittors 


Forecasts of requirements for crude oil] and 
equivalent are compared-in Figures 5-l, 5-2, and 5-3. In 
general, Texaco's estimates were much higher than those of 
the other submittors. However the forecasts of Texaco and 
Shell -for 1995 were about equal, and, in that year they 
exceeded the Imperial and Gulf forecasts by approximately 
ten percent. On the whole, the estimated requirements for 
crude oil and equivalent tended to be lower (about 15 
percent in 1985) than those presented at the 1976 O11 Supply 
and Requirements Hearing reflecting reduced product demand 
forecasts (see Chapter 4). 


East of the Ottawa Valley 


In the area EOV, companies had varying opinions as 
to anticipated volumes of product imports.) ‘Gulf and 
Imperial forecast zero imports; Texaco estimated imports 
would be constant at 23 Mb/d; Shel] forecast imports would 
increase from 25> Mb/d in 1979 to 90 Mb/d in 1995. Whereas 
Gulf and Imperial foresaw virtually no exports, Texaco 
assumed exports of 44 Mb/d throughout the forecast period; 
Shell anticipated that exports would rise to 84 Mb/d by 
1909s. es limriempentod mo 75-1979). product transters were 
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generally expected to take place from Quebec to WOV. Only 
Gulf indicated significant transfers thereafter (about 20 
Mb/d) and these were eastward init OF BOM. Industry use and 
loss was estimated to be between 6 percent (Shell) and 7 
percent (Texaco) sof -crudesruns. Estimates of the average 
annual growth of total feedstock requirements varied between 
Jet percent s(Gullt mand eh toepecentam@siied 1s); Gulf, Imperial, 
and Shell assumed runs of 250 Mb/d or more of indigenous 
feedstock in the area throughout the forecast period, 
whereas Texaco showed runs of 250 Mb/d in 1980 and 160 Mb/d 
in L985, sand no Guns, Oo madomesi c crude by 3h790.. 
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Figure 5-1 REQUIREMENTS FOR CRUDE OIL AND EQUIVALENT, EOV 
Comparison of Forecasts 
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West of the Ottawa Valley 


In the area WOV, all companies forecast the need 
to import refined petroleum products. Shell, with the 
highest estimate, provided for imports (heavy fuel oil) of 6 
Mb den ay 1007 8) rh saungaA tos 20aMb/ainedo9S.2 Aldacompanizes "also 
forecast exports. Shell] estimated that after 1985 al] 
exports (47 Mb/d in 1995) would be composed of motor 
gasoline, necessarily produced to meet other light product 
demands. Imperial's estimate included large exports of 
ethane, propane, and butanes, which would originate, 
however, from gas plants. Imperial's estimates of heavy 
fuel ocileexports rangedatrom al highsofss7/Mb/d-1-n-197 8F toa 
low of 14 Mb/d in 1995. Gulf similarly estimated decreasing 
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Figure 5-2 REQUIREMENTS FOR CRUDE OIL AND EQUIVALENT, WOV 
Comparison of Forecasts 
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exports, - from 46 Mb/d an 1978 to ji49Mb/d. bys1 995285 Ong the 
other hand, Texaco £oresaw exports) Of e/65Mb/daa neo se pising 
to 90 Mb/d in 1995. Estimates of industry use and 1]0SS as a 
percentage, of total, crude! runsivarieds from B.5) percent 
(Gul £)) te 6apercenta( Shelddml. Submittonsrestimeatedsithatmene 
volumes of butanes supplied by gas plants to refineries for 
blending would be between 10 Mb/d and 22 Mb/d. Estimates of 
average annual growth of total feedstocks for the period 
1978 to 1995, varied between 0.9 percent (Imperial) and 1.5 
percent (Shell). 


Se Views of the Board 


The Board's forecast of requirements for crude oi] 
and equivalent is compared graphically with company fore- 
Casts in Figures 5-1, 022, and 5-3. el nessUuppoOrtingedaea 
are shown in Appendix L. 
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Figure 5-3 REQUIREMENTS FOR CRUDE OIL AND EQUIVALENT, CANADA 
Comparison of Forecasts 
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East of the Ottawa Valley 


Crude oil refining capacity in the area EOV, ex- 
cluding the mothballed Come by Chance refinery, is still 
more than sufficient to meet product demands during the 
forecast period although small quantities of specialty 
products are expected to be imported. The Board assumes 
that feedstock will be run in the area at levels adequate to 
meet most domestic demands for products and to meet a 
continuing volume of exports. It is to be recognized that 
the level of exports achievable, whether in the short or 
longer-term future, must largely be conjectural at this 
time. Moreover, the Board is highly conscious of the fact 
that there is no easy solution to the problems arising from 
surplusevefining capacity, “which “could “result °in plant 
closures. 


The average annual growth of requirements EOV for 
crude oil and equivalent over the period of the Board's 
forecast .1Sh0.. 9 percent. 


West of the Ottawa Valley 


It appears that refining capacity additions will] 
be required in the Prairies and/or British Columbia during 
the latter part of the forecast period. In Ontario, 
capacity is expected to be sufficient until at least 1995. 
The Board has assumed that refining capacity in Western 
Canada will be expanded in a timely manner and that refin- 
erires <in..the area, in total, ~will run at levels sufficient 
to meet light oil demand. In consequence, some regional 
surpluses and deficits of heavy fuel] oil] are contemplated. 


Over the forecast period, the Board's estimates 
reflect an average annual growth in requirements of crude 
oil and equivalent of 1.6 percent for the base case and 3.2 
percent for the export formula case. 


Total Requirements in Canada 


In the Board's base forecast of the total] require- 
ments in Canada for crude oi] and equivalent for the period 
1978-1995, the average annual growth rate is 1.3 percent. 

In the export formula case,.the growth ais estimated to be 
20 percents. 


Baye 


ORL. POTENTIAL RANGE OF THE REQUIREMENTS FOR CRUDE OIL 
AND EQUIVALENT 


i a a a a a a ee ee 


The high and low cases of petroleum product demand 
have been converted into estimates of total, crude 
requirements using assumptions consistent with the base 
case. In the high case, the rate of growth of Canadian 
requirements during the forecast period is De JP DE GCEnG acon 
the low casey theratePotogrowth 15062 percent’ = Argrapn 
comparing the range of these estimates with the base case 1s 
shown in Figure 5-4. 
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Figure 5-4 REQUIREMENTS FOR CRUDE OIL AND EQUIVALENT SCENARIOS, 
CANADA Range of NEB Forecasts 
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The Board recognizes that there is a considerable 
degree of uncertainty as to future Canadian requirements for 
heavy crude oil, pentanes plus, and synthetic crude oil. 
Ranges of estimates of requirements have not, however, been 
made for these feedstocks. 


54 REQUIREMENTS FOR INDIGENOUS HEAVY CRUDE OIL 
bara 2 Views of the Submittors 
West of the Ottawa Valley 


Submittors' anticipated requirements for indige- 
nous heavy crude oil WOV are summarized in Table 5-1. In 
most cases, forecasts for indigenous heavy crude 01] were 
tied to estimates of asphalt demand. There) was, however, 
wide variation in the forecasts, in the main resulting from 
diverse treatment of requirements for Midale crude, Cold 
Lake Ol) eandsheavy crude on] *volumesxassumed ‘to be 
upgraded. Footnotes are provided in the table detailing 
these variations. 


Ashland and PanCanadian each gave an analysis of 
Canadian asphalt demand: along with details ef tts conversion 
into requirements for heavy crude oil. The background iN Bi 
formation contained in these submissions was useful in the 
preparation of the Board's assessment. 


Bast Of tne OtlLawa Valley 


Table 5-2 summarizes the forecasts of the 
submittors with respect to requirements for indigenous heavy 
crude oil in the Montreal area. For the last hearing 
submittors based their projections on an anticipated market 
acceptance because refiners had only a few months of 
experience in processing Canadian crude Ole Por his 
inquiry companies have had about two years of experience on 
which to project future requirements. PanCanadian and 
Ashland assumed that about half of the asphalt demand would 
be met from indigenous heavy crude oil. 


While most submittors put future use of domestic 
heavy ‘crude: on] Gn Montreal at about 30 Mb/d, Imperial 
forecast that as Canadian heavy crude oil would be 
increasingly! used) for both asphalt: and fuels manufacture, 
requirements would increase from 43 Mb/d in 1978 to 141 Mb/d 
in 1985. The company assumed also that flexibility would 
exist for the export of heavy fuel oil and the import ee 
lighter crudes during the forecast period. 
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BotheGulf andwimperiad testified that in» the; event 
that the Sarnia-Montreal pipeline throughput increased to 
325 Mb/d, another 8 Mb/d to 10 Mb/d of Canadian heavy crude 
oil would move to Montreal. Ashland and PanCanadian 
estimated that if all Montreal requirements of feedstocks 
for asphalt manufacture were supplied from Canadian heavy 
crudes, shipments to Montreal of indigenous heavy crude oi] 
would increase by 25 Mb/d. Husky felt that the potential 
requirements for Canadian heavy crude oil in Montreal could 
reach 50 Mb/d, but that the Sarnia-Montreal pipeline would 
be reversed before that level was reached. 


ay Views of the Board 
West of the Ottawa Valley 


The Board's approach to forecasting WOV 
requirements for heavy crude oil is unchanged from that used 
in thesaprevious. report. The Boardahas»takens into 
consideration, however, a requirement for an additional 10 
Mb/diin Ontario to be processed to produce Euel™products. A 
revised yield of asphalt from heavy crudes has also been 
adopted. From historical demands for these grades it is 
assumed that the processing of 2.2 barrels of heavy crude 
wildeyteldulebarrelwofpasphabt.s sAsbreakdownsof) the 
components of the Board's forecast of heavy crude oil 
requirements is shown in Appendix M. Chapter 4 contains a 
discussion of the Board's estimate of asphalt requirements. 


The Board's forecast of WOV requirements for 
indigenous heavy crude oil refers only to refinery 
requirements. The matter of upgrading of heavy crude Odilyes 
discussed mores fully in Chapter 6. 


East of the Ottawa Valley 


The Board's forecast of indigenous heavy crude oi] 
requirements in Montreal is based primarily on the testimony 
provided at the inquiry by Montreal users of heavy crude 
oll. Gull stated that its currentsaverage requirement for 
heavy crude oil was 5 Mb/d, and Imperial said that. it would 
take 30Mb/d - 35 Mb/d seasonally, thereby averaging 15 Mb /d- 
i” Mb/d.) sASeBPeandsRetrolLinarrdidanotapresent evidence on 
this matter at the hearing, it has been assumed that BP's 
current level of use would continue and that any plans that 
Petrofina may have for processing domestic heavy crude oi] 
in the future would be part of the assumed growth. Texaco 
and Shell stated that they had no plans to run domestic 
heavy crude o1] Gin Montreal during the forecast period. 
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The Board estimates that the 1978 requirement for 
indagenousrcrude (ols in Montrealigwill ibens0SMb/ds: efThis 
lieved ret lveatsedeliverities  formthestt trstehal ivofipuihe pyear. 
Deliveries -aremexpecthed tolrise tot35 Mb/d *ine1979 cand 980 
assuming Montrealishd pments@of  250Mb/d:. 2 ein thetcase swhere 
Montreal deliveries reach 350 Mb/d, corresponding heavy 
crude #requirementsswouldvbes45 Mb/d. Thereafter ifor both 
eases, use of domestictheavy (crudexorlain Montreal has been 
assumed to increase proportionally to the Board's estimate 
of asphalt demand in Quebec. 


ae Po) REQUIREMENTS FOR CONDENSATE AND SYNGHELIC (CRUDE FOLGE 
Sid cel Views of Submittors 


Gulf and Shell provided estimates of condensate 
Yequirements for total Canada; sthesevestimates saresyshown in 
Appendix M. Both companies limited their forecast of 
requirements to their own projections of available supply. 
Peta ltansubmi sted ethat @beginningsinmll 98871rt twoulldyrequire 
35 Mb/d of condensate to feed its proposed petrochemicals 
plant in Alberta. 


Synthetic crude oi] requirements estimates were 
provided by Gulf, Imperial, and Shell and are shown in 
Appendix M. Shell and Gulf assumed that all available 
synthetic crude oi] would be refined in Canada; 
requirementsvof this material swervectherefore deemed to match 


Supply. 
Sy ney Ars Views ‘of thesBoard 


The Board forecast of requirements in Canada for 
segregated pentanes plus and synthetic crude Oris shownt in 
Appendix M. The Board's estimate of refinery and 
petrochemical requirements for pentanes plus, unrestricted 
by supply, ranges from 65 Mb/d in 1978 to 105 Mb/d in 1995. 
In the early 1980's, supply becomes a constraining factor in 
meeting the Canadian demand (see Appendix M, page 7). At 
this time, some demand for pentanes plus must shift to other 
crude types or go unsatisfied. The supply-constrained 
forecast accounts for volumes blended into crude oil streams 
in addition to that produced in southern Alberta and 
northern British Columbia, which because of location and 
quality, are notwexpected’ to be ‘suitable for Canadian needs. 
Petalta tsvassumedetoecome ontistream nyi9s83.. 


ie) 


The requirements for synthetic oils were estimated 
assuming that theventire ‘output ifrom the orl esands plants, 
including that of a heavy crude oil upgrading plant, would 
be processed in Canada. The split of requirements between 
Montreal and WOV was in the ratio of 1:3, based on data 
obtained from submissions; this ratio approximates the ratio 
of crude runs in Montreal to those WOV. Details of the 
Board's forecast are provided in Appendix M. 


The ability of Canadian refiners to process 
synthetic crude oil is discussed in the following Section. 


5.0, SREP INERYSLeR xB LG hry 


The Board requested information on the flexibility 
of existing refineries to process available grades of crude 
oil in a manner that would minimize petroleum product 
surpluses. In order that product surpluses would be 
minimized, information was also sought on the need for new 
or modified facilities in Canada for processing synthetic 
crude oil and for upgrading heavy fuel oil. 


BE Ole VWiLews OL SUDMLLEOLrS 


The refining industry was described as entering a 
period of adjustment characterized by low growth, 
overcapacity, potential product-mix problems, and the 
continued need to adapt to penetration of oil markets by 
natural gas. It was generally conceded that surplus 
refining capacity and resulting low prices for petroleum 
products were creating an unprofitable situation. Gulf 
considered that this situation could not continue 
indefinitely, and Imperial noted that refiners and marketers 
would have to adapt in order to maintain even a low level of 
profitability. All refiners believed that the industry was 
capable of making orderly adjustments in the refining sector 
to satisfy changing market demands and feedstock 
availability. Such an outcome was said to be contingent 
upon“the industry"havinguflexibilitysin tts ysehectionsef ithe 
crude oil charge, access to export markets for surplus heavy 
fuel oil, and the use of improved additives for particular 
products. In general, submittors were of the view that the 
refining industry could adjust to natural gas substitution 
for some demand currently served by imported oil on the 
assumption that gas "expansion" would take place slowly. 
Imperial and Gulf expressed concern that expansion of 
natural gas sales beyond the ability of the refining and 
marketing segments of the industry to adjust, would have 
serious consequences for the industry. 
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Gulf believed that although some product quality 
problems might arise with the use of synthetic crude oil, 
these should be solved because the gradual increase in 
synthetic oil availability would permit necessary research 
and operational changes. Imperial] took the position that 
based on the current assessment of synthetic oi] quality, 
only minor modifications to existing refinery equipment 
would be necessary in order to process this material and, 
for the most part, the use of synthetic oil would 
significantly reduce the amount of heavy fuel oil made by 
refineries in Ontario and Quebec. Shell noted, however, 
thatthe current gquality*or Synthetic crude ov! ‘yrelds’a 
relatively high proportion of cracking feedstock, and this 
material may have to be downgraded to heavy fuel oil] in 
refineries with limited conversion capacity. Shel] assumed 
that over the forecast period either sufficient cracking 
capacity would be provided in existing refineries or 
adequate upgrading facilities would be provided at oi] sands 
Sitess= Petrosar explained that-ittcould-run synthetic"orls, 
but that the yield “of “heavy fuel oi] would exceed that from 
conventional’ crudé “oil “Ashland stated thatthe lack-of 
hydrogenacron= tract irresemtgne= limit cuns OP synehelvorerude 
by individual ®factiities=and that ‘this’situatron might first 
arise in Ontario. 


Refiners generally believed that the investment 
required for new’ facilities to upgrade heavy fuel oil to 
hight products could#not be justified, egiven-the present” low 
return on refining and marketing investments and the surplus 
refining capacity. Any upgrading of faci iities°would only 
reduce the already-low level of refinery utilization. 

Shell, Sun, Gulf, and Imperial noted that it would not be 
profitable *to Curntheavy fuel"oilintorlightoils that, are 
already invover—supply~.) “Also, imperial “exp]ained “that “by 
the late 1980s, the availability of synthetic crude oi] 
should significantly reduce the amount of heavy fuel oi] 
produced, so that any investment to reduce the production of 
heavy fuel would probably be obsolete in a very short time. 


Gulf contended that rather than upgrade heavy fuel 
oil, it would be better to seek an agreement between Canada 
and the United States that would allow Canadian refiners 
access to the northeastern United States market on an equal 
footing with United States refiners. In its supplementary 
submission, Quebec suggested that the Federal Government 
enter linto negotiations with the United’ States and offer 
further exports of Alberta gas in return for making Canadian 
refineriem exporting” into the ‘northeast’ United States 
eligible for compensation under the United States 
entitlements program. Quebec pointed out that entitlement 
payments would be required to make Canadian refineries 
competitive with Caribbean refineries in this market. 
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Imperial, Gulf, and Shell suggested that the 
consumption of domestic-origin crude oil could be reduced if 
Petrosar were to purchase naphtha from conventional refiners 
for ethylene manufacture instead of skimming naphtha from 
light crude oil, with an attendant large production of heavy 
fuel onl. . Thesescompanies yindrcatedgthaGethere yrs 
sufficient quantity of naphtha of the appropriate quality 
available from conventional refiners to meet Petrosar's 
requirements. .Petrosar jexpressed some concern about 
quality, .but stated thateitewasecurrentl yeconsidering the 
purchase of naphtha. However, the company was not 16 +a 
position to indicate the maximum volume that it could run at 
this time. Whether the naphtha would be available at prices 
satisfactory to both buyer and seller was not evident at the 
hearing. Petrosar explained that as revenues derived from 
Salespofehue! spuoductspcontei buted sto (ueseoveraly) 
profitability, its objectives were to provide not only 
primaryspetrochemicalsp,abutalsosfuel (productsato its 
customers at competitive prices. The company emphasized 
that one of the reasons for choosing crude oi] as its basic 
Faw mMatemualmwaselus inabihi tyetosobtarnauhne.longezeerm 
supply of naphtha needed to make its project viable. The 
crude unit is designed to run 170 Mb/d of Western Canadian 
Crude oils in order to yield 55 Mb/d of naphtha, a// Mb/deot 
residual fuel o1)), and othersptue products weeBy aut) EZing 
other feedstock, crude oil processing could be reduced by 60 
Mb/d and the residual fuel by almost 40 Mb/d without 
dramatically affecting the production of naphtha. 


Sore 2 Views of the Board 


It is generally recognized that the refining 
industry faces numerous problems including the variation of 
feedstock supply, surplus refining capacity, and changes to 
the mix of product requirements. The Board holds the view 
that although some investment in new equipment would be 
necessary, the .wefiningsindustnuy iappearsacapable of 
supplying products needed in Canada from available crude 
oil given a reasonable period of adjustment and the 
requisite flexibility. to.adapt togchanging circumstances. 
On the evidence before it, the Board also believes that an 
incweas ind ssupp lyeOhssynthetil cucwudewo! | wiousrekinevse is enor 
likely to pose insuperable problems. 


ThesBOacd stil sholds thesopinionsthat domestuc 
processing of indigenous feedstocks should increasingly aim 
to match product out-turns with the “elevant mix of product 
requirements in Canada. The prospects of quickly ,achieving 
Such a preschiptiongare, however, spoorseaInapart, .thismis so 
because refiners with excess capacity are competing hard 
amongst themselves in static or slow-growing product markets 
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with the result that retail prices for such staples as motor 
gasoline and heating oils are often significantly below the 
levels permitted. 


With regard to petrochemicals, the steps already 
taken by Petrosar to reduce the crude oil input for the 
required output are in the right direction. It should be 
recognized that the evolution of this particular aspect of 
the refining industry's difficulties illustrates the 
fragility of assumptions over an uncertain future. 


Lod 


CHAPTER 6 
SELF-RELIANCE AND SECURITY OF SUPPLY 
Si al INTRODUCTION 


The Minister of Energy Mines and Resources requested 
the Board to investigate and report on a range of possible otal 
supply situations and the import dependency which these might 
occasion for consumers in British Columbia and Eastern Canada 
(see Appendix A). Import dependency is of course affected by 
a number of variables, two of which are discussed in this 
Chapter: the replacement of oil by other energy forms 7 ana scune 
upgrading of heavy crude oi] to make it acceptable as a 
premium feedstock to Canadian refiners. 


Gree NEED FOR ADDITIONAL IMPORT FACILITIES 
Ou 2tlee eNe WS Oe Submittors 


A mumber of submittors divectdy or mndrrecuhy 
criticized the Board for hearing evidence on the matter of 
additional import facilities, believing that the matter had 
already been adequately assessed. The Kitimat O01) Coalation 
argued that the matter of a west coast Olle poue adealkweday 
been dealt with by Cabinet, and therefore, by implication it 
was unnecessary for the National Energy Board to consider the 
need for such a port in its deliberations. This position was 
supported by the Coalition Against Supertankers. The North 
Coast Committee to Save Our Shores believed that the need for 
a west coast oil port had been disposed of by the West Coast 
Oil Ports Inquiry, and questioned the Board's responsibility 
for reconsidering the matter. The United Fishermen and Allied 
Workers Union concluded in its submission that there was no 
need to build expensive new import pipelines on either of our 
Coasts, provided thaw the public Interest; not ste interests 
of the "giant multi-national oil corporations", was placed 
Peas tar. 


Gulf stated that although Canada would rely on 
imported crude oil to the extent of about 30 percent oye 
feedstock requirements by 1995, new import facilities would 
not be required to meet Canadian domestic demand given 
expected conservation and oil supply development assumptions. 


Imperial submitted that a strong supply development 
program might put Canada into a position to achieve the 
Federal Government's self-reliance target of limiting Canada's 
net oil imports by 1985 to one-third of total demand or 800 
Mb/d, whichever is less. Failure to encourage oi] production, 
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especially the two post-Syncrude oil sands plants, could 
increase Canada's net reliance on imported oil, with the 
consequent need for added import facilities. Imperial's base 
case showed that no additions to the existing import 
capability would be required during the forecast period. 


Shell pointed out that any shortfall from its supply 
development forecast could create the need for additional 
pipeline and port facilities to handle increased crude oi] 
imports. 


Texaco stated that Canada's crude oil productive 
capacity would be insufficient to supply Canada's total needs 
during the forecast period, and that the country would be 
dependent upon foreign crude sources to the extent of 700 Mb/d 
ine 9185 sands900nMb/d? ani 199529 militealiso. statedrthats Ontario 
refineries might require access to foreign crude oils within 
the next decade. Texaco considered the Port] and-Montrea] 
Pipeline system to be an important link in Canada's security 
of petroleum supply, and pointed out that subsequent to the 
commencement of deliveries of domestic crude to Montreal, part 
of the Portland-Montreal system had been mothballed, reducing 
its shipping capacity from 550 Mb/d to 292 Mb/d. The effects 
on the Portland-Montreal system of the recently announced 
intention to increase the supply of Canadian crude to Montreal 
would be as follows: 


- if intermittent operation becomes necessary, 
operational requirements would preclude delivery of certain 
crude oils required for specialty products; 


- if low throughputs prevailed for an extended period, 
power contracts would have to be modified or cancelled with no 
assurance that power could be restored at all] locations; 


- if low throughputs prevailed, it would have adverse 
affects on the operational efficiency of the tankage and 
marine terminal operations associated with the system. 


Texaco recommended that from an economic standpoint, 
the minimum throughput of the Montreal-Portland Pipeline 
should be in the range of 200 Mb/d to 250 Mb/d, although the 
pipeline could be operationally viable at a minimum annual 
average of 125 Mb/d if throughput were not less than 150 Mb/d 
in the winter months. 
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Ons the ‘basise of! Ltss forecast), Amoco? did’ not seemthe 
need to provide facilities to bring more crude into Canada. 
HBOG,* althoughlit.did?not>go so far taswto Stqtea need for an 
additional) port ,Mdid* point out? that itewould be tothe 
economic advantage of Canada and that increased security of 
supply would result. Ashland concluded that new ports would be 
required to meet Canada's future oil requirements. 


Ontario indicated that since the security of supply of 
foreign crude oi] is highly uncertain, there is an urgent need 
for Ganada tobe selt-surticientiin cuude oultat thetcamiiec: 
possible date, and, because of the uncertainties associated 
with overseas supplies, the construction of additional crude 
oil pipelines designed to give Canada access to foreign crude 
oil should not be considered as an alternative to 
self-sufficiency. It also submitted that governments should 
encourage and stimulate activities that contribute toward 
self-sufficiency. Ontario also held the view that the Federal 
Government, and specifically the Department of Energy, Mines 
and Resources, should be a submittor at energy inquiries being 
conducted by the Board. 


In its supplementary submission, Quebec pointed out 
that increasing deliveries to Montreal of Canadian crudes, 
including heavy oil and synthetic oil, must take intone ccoune 
the Quebec refineries' adaptation capabilities and the 
economics of new investments that would be required. 
Furthermore, Quebec pointed out that increased deliveries of 
Canadian crude could force Quebec refineries to terminate 
certain foreign supply contracts, creating possible Cui fat 
culties in the future if these foreign sources were eventually 
required again. 


Gat2iee Views of the Board 


The Board concludes from its base-case estimates that 
refiners located WOV should be able to continue operating on 
indigenous supplies of crude oil until after 1995. 
Furthermore, some domestic crude oil should continue to be 
available for delivery to Montreal. However, considering the 
variability of supply and demand estimates prepared by the 
Board, and as illustrated in Figures 2-14 and 5-4, the Board 
sees no, rooms fors complacency. 


At refining locations in Atlantic Canada and Quebec 
City, the Board believes the docking and oil-discharging 
facilities would be adequate to handle anticipated 
requirements for foreign crude oil during the forecast period. 
However, wiven the existing import macilities srefining 
locations situated WOV and in Montreal are considered to be 
vulnerable since in the event that a maximum dependency 
situation were to develop, that is one in which there would 
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be low indigenous supply and high requirements, these 
refineries might have to rely on imported crude oil in 
Significant quantities. 


In deriving the degree of potential dependency of 
refiners WOV and in Montreal, the Board has calculated the 
capability that indigenous supplies and the Port]and-Montreal 
Pipeline have of meeting refiners‘ crude oil requirements. 

For illustrative purposes, Table 6-1 exemplifies how these 
Crude requiremenso could, be met in i985 using high supply and 
low requirements scenarios (minimum dependency), base supply 
and requirements scenarios (base dependency), and low supply 
and high requirements scenarios (maximum dependency). For the 
purpose OF estimating? theretfect of shut-in’ capacity on future 
producibility, it was assumed that production would be the sum 
of WOV requirements plus exports plus deliveries of 315 Mb/d 
to Montreal. Similar calculations were made for other years 
and the results are shown graphically in Figure 6-1. 


Table 6-] 


CALCULATION OF EXCESS CAPACITY OF EXISTING 
Ot LaAMPORAWEFAGILITTES@ ING S35 


(Mb/d) 
Minimum Base Maximum 
Dependency Dependency Dependency 
WOV Requirements 1042 doles 1 1244 
Add: Montreal Require- 
ments 508 550 614 
Subs Fotad L550 1681 1858 
Deduct: 
Indigenous supply 1599 1394 1228 
Deduct: Existing Capacity 

efekore lands: 

Montreal Pipeline 550 550 556 
SubeTotal 2149 1944 Lids 
Excess Capacity 
OfiExis*tingdkacrlities 599 263 CMS Sie 


* Figure in brackets represents a deficiency. 
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Figure 6-1 CAPABILITY OF CANADA TO MEET ITS CRUDE OIL REQUIREMENTS FROM 


INDIGENOUS PRODUCTION AND EXISTING IMPORT FACILITIES 


Although no new facilities are seen to be required 
under the base-case estimates, the importance of maintaining 
the viability of the Portland-Montreal system must be 
stressed. In 1977, average crude oil receipts by Montreal] 
refiners were 467 Mb/d; in May of 1978, receipts totalled only 
B739Mb/d. If deliveries of domestic crude to Montreal were 
to increase to the 350 Mb/d level being considered, throughput 
on the Portland-Monteal system would be reduced to levels that 
could well threaten the commercial viability of continuing to 
operate the system; a shutdown could be detrimental to 
Canada's future security of supply. Accordingly, the Board 
feels that if domestic crude oil were available to increase 
the supply to Montreal to 350 Mb/d, deliveries at that level 
would not be warranted under existing circumstances; rather, 
315 Mb/d, which is the approximate capacity of the IPL 
extension between Sarnia and Montreal, should be considered 
the maximum at this time. 
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6.3 POTENTIAL FOR REPLACEMENT OF OIL BY OTHER ENERGY FORMS 


Increased substitution of natural gas and renewable 
energy for petroleum products was endorsed by many submittors 
as a way of increasing Canada's self-reliance. Any 
qualification was directed toward the degree to which the cost 
of self-reliance should be a-limiting factor. 


6.13.18 Wirews von ss ubmit tors 
Gulf 


Gulf indicated a number of methods by which the 
replacement of oil by other energy forms could be 
accomplished. These included extension of natural gas into 
new market areas, faster conversion from oil-heated households 
to other energy sources, a movement away from oil-driven 
vehicles, and conversion to renewable energy forms. Although 
Gulf did estimate that renewable energy not included in its 
forecast could possibly provide three to five percent of 
Canadian energy demands by 1995, it did not provide 
quantitative estimates of the potential any of these measures 
Mightuhayer witharespe cit ttogdisplacing: oimlseecu ltt didhnot 
take into account expansion of natural gas service into 
markets not presently served by natural gas. In its view, 
such an expansion would not be economic and would merely 
exacerbate the problem of disposing of excess heavy fuel oil 
supplies. Gulf stated that displacement of heavy fuel oil 
bymhog, fuelowas Uaikelty; particularly: in? Bratwsh Columbia? 
but was not included in its forecast simply because of a lack 
of knowledge in this area. 


Imperial 


Imperial suggested that by 1990 natural gas would 
displace approximately 100 Mb/d of oil, but cautioned against 
pushing substitution beyond economic limits or at a pace 
beyond the refining industry's ability to adjust. 


Shell 


Shell believed the main opportunity for further substitution 
of oil by other energy forms was in the substitution of 
naturalitgas) fori oid), assuming! (certains conditions’! 9° Shell ‘also 
estimated the volumes of oil that would be replaced if a 
natural gas pipeline were extended into the Maritimes. It 
held the opinion, however, that such a pipeline would not be 
an economic venture. 
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Texaco 


Texaco assumed that by 1980 energy will be priced on 
an “energy equivalent basis". After 1980, Texaco foresaw 
interfuel substitution being limited to that induced by 
legislation, security of supply, or regional considerations. 
Texaco assumed that extension of natural gas service east of 
Montreal would be imprudent because of the increased cost that 
the extension would impose on eastern consumers ($300 million 
to $1000 million per year), and the very Jimited contribution 
it would make to reducing oil imports (less than four percent). 
As an alternative, Texaco suggested Canada should export 
surplus Alberta natural gas, with provision for repayment of 
equivalent supplies in the future. 


AERCB 


The Alberta Energy Resources Conservation Board 
believeduthaterthempotential efor someisubsty tue1ontein tAliberita 
was limited because of the already small market share held by 
oil in the province. Fuel substitution from electrification 
of some heavy volume rail trackage in Alberta was estimated to 
reach 754,000 barrels per year in 1990 rising to 1,406,000 
barre Loy nee 95>. 


N.B. Power 


The New Brunswick Electric Power Commission did not 
quanti £y ‘the amount) of ols thateicoul dabewrep LacedMbyr other 
energy forms, but it did provide a series of recommendations 
that it felt would help reduce the oil import dependency of 
Eastern Canada through the development of electricity 
generating resources not dependent on oil as a fuel. 


BCEC 


The British Columbia Energy Commission included 
provision. forthe substitution of other forms of energymfor 
oil over the forecast period in its base-case forecast of 
petroleum product demand. Although it noted that a study was 
underway regarding the feasibility of extending natural gas 
service to Vancouver Island, it provided no estimates on the 
quantity! of oiletoubes displaced sby.tdasis wiThe rGCovernmenticof 
British Columbia, while recognizing the importance of 
self-reliance, warned against ignoring its costs. British 
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Columbia argued that it was not necessarily in Canada's best 
interest to pursue oil supply and demand targets to the point 
that either some Canadian oil iS more expensive than imported 
oil, or that other indigenous fuels must be subsidized to 
encourage their use. 


Newfound] and 


Newfoundland suggested that the use of wood as an 
energy source is likely to grow, and that this growth would 
Sccue Mainlyein the rural portion ofthe “residentia) “sector, 
and possibly also to some extent in the wood-processing 
industries. Newfoundland also suggested that in the medium to 
long-term future, peat from Newfoundland's extensive peat 
lands could become a Significant energy source. However, the 
major potential for the replacement of oil was seen to be in 
the area of electricity generation. If Newfoundland's "low 
scenario" energy demand growth occurred, and the Lower 
Churchill] Falls hydro-electric project were not developed, 
then by 21965, 715 triltton*Btu’s” per*year~or energy for thérmal 
power generation would be required over and above the 
estimated requirements in Newfoundland's “high scenario". If 
this was entirely oil-based thermal generation, about 
2.4 million barrels of oil per year would be required. By 
1995, without the hydro-electric development, an estimated 
36 trillion Btu's of energy for thermal generation would be 
required, which, under the high-scenario, would be met from 
hydro sources. If this additional] thermal requirement was 
entirely oil-based, an additional annual requirement equal to 
about 5.8 million barrels of heavy fuel oi] could result. 


Nova Scotia 


Nova Scotia presented two scenarios, in addition to 
its base-case forecast, that set out the potential replacement 
Of2torl) in NovatSeotia byveither ‘natural gas'or’electricity. In 
the electricity substitution scenario, it was estimated that 
by 1980 fuel oil savings could reach the equivalent of 
0.3 percent of total petroleum products consumed in Nova 
Scotia, and that by 1995 the savings could rise to 4 percent. 
Replacement of petroleum products under the natural gas 
substitution scenario amounted to 6 percent in 1985 and 
14 percent in 1995. 


Ss) 


OntarLo 


The» Government.o£ OntarlosstatedgthatsthesextenvReo 
which other energy forms should or could be substituted, 
should be determined primarily by the marketplace and that 
energy investment decisions must not ignore economic 
realities. 


Quebec 


Quebec believed that a substantial reduction in the 
demand for oil was essential. To this end, Quebec intended to 
develop the Province's hydro-electric potential and encourage 
the development of renewable energy sources such as solar, 
wind, and biomass. Quebec would also like to double the share 
of provincial energy demand met by natural gas. Thus, for the 
period 1976 to 1990, Quebec estimated the demand £Ore. Ol En 
the Province should decrease at a rate of 1 percent to 
1.8 percent per year. Quebec cautioned that since surplus 
fuel .oil,is vegardedas a by-product and) asysuch supportsega 
marginal price, the artificial introduction of natural gas at 
a price below its present value would lead refiners to reduce 
the pricesof£fuecl.oil) to thesequivalentelevel s.Quebee tele 
that the situation could deteriorate to the point that weaker 
refineries would close. 


Saskatchewan 


Saskatchewan believed that electricity and renewable 
energy forms, rather than coal and natural gas, were most 
likely + to. veplace onl in ySaskat chewansoverstne sEonecace 
period. The bulk of this replacement would probably be by 
electricity used in the residential sector for space heating, 
most specifically in rural areas of the Province where natural] 
gas is not available. In a recent forecast, the Saskatchewan 
Power Corporation estimated that the 3 percent market share 
held byvelectyieityein, thescase fofprarmenesidencessyould 
increase to 1l percent by 1988. 


CPA 


The Canadian Petroleum Association maintained that 
although the replacement of oil by other energy forms was 
desirable to increase Canadian energy self-reliance and to 
permit indigenous oil reserves to meet a larger proportion of 
total Canadian requirements for ol, ‘natural gas should norebe 
forced into markets that could more economically be served by 
other energy forms. The CPA strongly advised against 
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intervention by Governments by way of subsidies on gas or 
other energy forms to capture markets from oil. Such 
intervention was believed to be ultimately counterproductive 
to the economy of the nation. 


Canadian Wildlife 


The Canadian Wildlife Federation stated that because 
Ommseccurieysotesuppily, theamarketing of tArcticegas, andothe 
domestic gas surplus, a policy of encouraging natural gas 
penetration would be beneficial. However, it believed further 
natural gas penetration by means of extension of the natural 
gas pipeline system into the Atlantic provinces could require 
large subsidies. Canadian Wildlife reserved judgement on the 
merits of implementing such a policy until the size of the 
subsidies are established, and the costs and benefits of 
increased market penetration are calculated. 


Chevron Canada 


Chevron Canada estimated current demand in British 
Columbiawtor heavy efLue ly ofl to: be “aboutet25 Mb/ds sRequirements 
were expected to be reduced to about 20 Mb/d by 1980 as a 
result of hog fuel projects presently underway, and energy 
conservation measures. If natural gas service was extended to 
Vancouver Island, heavy fuel oil demand at pulp mills was 
expected to immediately decrease by about 6 Mb/d to 7 Mb/d. 


COAST 


The Coalition Against Supertankers suggested a 
vertical-axis wind turbine be built for use as a research 
facility on the Queen Charlotte Islands, a region 
characterized by high winds, to examine problems and determine 
benefits that could, in the long-term, provide a substantial 
economic ‘gain both on tand off the islands. = COAST also 
believed that a considerable potential exists in the Queen 
Char lobtesmeo Ubi Ze=wood) waste (as “an energy source . 


CORBI 


The Council of Forest Industries of British Columbia 
testi fred Athat, «compared swith Sthe dpresent Jlevél ofesasator40 
percent, the pulp and paper industry could theoretically 
become 89 percent self-sufficient in energy with the use of 
hog fuel; however, COFI believed that economic considerations 
made 60 to 65 percent self-sufficiency the most-likely level 
thatmeoutd bevattained within the:next’ten years.- The’ forest 
industry was expected to remain British Columbia's largest 
consumer of heavy fuel oil. 


hyd 


Dome 


Dome, while advocating the provision of additional 
markets for natural gas in Canada, believed that expanding 
the existing natural gas transmission system to serve 
presently-unconnected eastern markets could, in the long term, 
be more expensive and disruptive than other policy 
alternatives. 


Gaz Metro 


Gaz Metropoliitaim provaded angoil—replacement 
forecast in addition to its base-case forecast. Under its 
substitution formula, natural gas sales would increase in 1985 
by abouts 123 percent, #andmby= 1995 mwoul debe glo2aperncemt higher 
under the substitution scenario than under the base case. If 
energy conservation occurred as envisaged by Gaz Metro in its 
energy conservation scenarios the volume of petroleum replaced 
would be reduced by about 11 percent in 1985 and 12 percent in 
T9050. 


Gaz Metro presented a list of policies that would 
encourage the substitution of natural gas, but stated sthat it 
would not be prepared to specify which policies it would 
recommend until the Board's natural gas hearing in October 
977 8 


HBOG 


Hudson's Bay Oil and Gas Company believed that 
although natural gas could replace significant quantities of 
crude oil, there were various factors prohibiting spontaneous 
replacement. Consequently, it vadvocated that steps be taken 
to expand the Canadian market share of natural gas in areas 
already served by distribution systems, while allowing 
additional oéxports of#naturaliegas sunder fshort=termelicences: 


IGUA 


The Industrial Gas Users Association estimated a 
"promoted substitution" case under which, compared with its 
"no substitution" case, oil consumption would be reduced by 
3525 percent inx<1985;cand 45 5apencent 9in 6995: | cs EGUA Thad snot 
done any research to determine the practicability of obtaining 
this level of substitution. 


Lhe 


IPAC 


The Independent Petroleum Association of Canada 
believed that the Federal Government should encourage the use 
of natural gas in Canadian markets, particularly in Ontario 
and Quebec. To achieve this goal, IPAC suggested that the 
Federal Government facilitate the export of surplus residual 
fuel oils. IPAC also recommended that the Province of Quebec 
remove the sales tax that applies to natural gas used for 
residential purposes and that the Ontario Energy Commission 
provide tqmneater ~flexibidaty in) theiprice sstnhucture it 
approves. 


Petrosar 


Petrosar examined the potential for the replacement 
OfmonlsproductemimhOnt alo; iby natural iqasj,7eht; conckuded: that 
in the residential and commercial markets, lower gas prices or 
other conversion incentives are not likely to cause much further 
conversion from oil to gas. Petrosar believed that reducing 
natural gas prices in the industria] market would not likely 
result. in furthermsconversion from old to gas. Petrosar «concluded 
that relieving heavy fuel oil surpluses through exports and 
establishing confidence in the long-term supply of natural gas 
could help to increase the use of natural gas in place of oil in 
Onvar 101. 


SPEC 
SPEC strongly recommended the decentralization of 
energy sources, wherever possible, in accordance with the 
principles that all supply sources for the long-term future 
should: 
- be environmentally benign in extraction and use; 
=) bessocialily benign’ Gniwextractionyand use; 


- be renewable; 


- achieve maximum social benefit per unit of primary 
energy. 


SPEC specifically advocated development of: solar 
energy; biomass energy; hog fuel in British Columbia; 
municipal wastes energy; wind energy; and recycling of waste 
material with its attendant energy savings. SPEC opposed 
further development of energy derived from nuclear power plants. 


BIS 


Sum ‘Onl and, Ashland 


Sun Oil stated that mandatory substitution of gas for 
oil is almost certain to result in a less-healthy economic 
situation, and suggested the alternative of:.exporting surplus 
natural gas and increaSing crude oil shipments to Montreal. Sun 
Oil and Ashland commissioned Hycarb Engineering Limited to 
examine the potential for natural] gas substitution of heavy fuel 
oil in the Provinces of Ontario and Quebec. As a result of this 
study, Hycarb determined that heavy fuel oil demand could be 
reduced in Ontario and Quebec by about 9 Mb/d in 1980, rising to 
TIO MD /di cine 92 


TCPL, Northern and Central and Consumers' 


TransCanada engaged Foster Research and Ralph Hedlin 
Associates to prepare a study entitled "Potential Substitution 
Of Fuel) Oks by Nacural Gas’ 1m sCanadavl9i/6-F995"" Ihe ‘same 
group prepared a similar study for the joint use of Northern and 
Central and Consumers', except that in this case the study was 
limreed ol Ontarios> tint the studies they forecast-*two potential 
scenarios for replacing oi] with other energy fuels. Under 
Scenario I, no substantial changes were made in existing market 
arrangements. Under Scenario II, it was assumed there were 
substantial changes in existing marketing arrangements because 
of Federal Government policies specifically designed to increase 
substitution. Under Scenario II, it was estimated that 105 
taimllion Btu's, or about 17-million barrels of fuel soll pecomiud 
be replaced across the country by 1985, rising to 220 -triiivon 
Buu" simorm tabouts Smads on" barrel soryruel? oul jabye 1995. 
TransCanada limited discussion of its substitution scenarios 
during: the hearing stating 1t felt it twoulid bermore* appropriate 
to examine these matters in detail during the Board's natural 
gas hearing an October 1.9)78* 


Union, Carbide 


Union Carbide categorized the various options 
available for replacing oil by other energy forms as follows: 


(a) Replacement of oil by natural gas; 
(b) Replacement of oil by nuclear and hydro power; 


(c)-= Gas ‘exchanges = with the USA in return =form-o1 livicoals, 
gas, or other advantages. 
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With regard to the replacement of oi] by natural gas, Union 
Carbide believed that the size and extent of the "gas surplus" 
must be adequately measured, over both the short and the long 
term, before a major shift to natural gas should be recommended 
at the expense of other energy forms. 


Union Carbide suggested that once this was established, 
greater gas use could be encouraged by: 


(a) economically justifiable improvements to refineries 
in order to reduce heavy fuel oil output; 


(db) “restriction of! fuel ot] imports*except where shortages 
were shown to exist, or where imports were needed to 
satisfy a unique quality requirement or were of 
economic benefit due to geographical distribution 
patterns, 


(c) establishment of consistent policies, reasonable 
export taxes, and term licences for fuel oi] exports. 


Union Carbide opposed any major natural gas network 
extension east of Montreal until the marketability of gas in 
Montreal could be shown to be improved and until the long-term 
economics of further extensions could be demonstrated. Union 
Carbide also opposed the encouragement of natural gas 
penetration) through Jower gas’ prices. -It"felt) that the only 
Significant effect of lower gas prices would be lower energy 
prices for al] hydrocarbon fuels, which would erode conservation 
efforts. A forced conversion to natural] gas was seen by Union 
Carbide as having dire consequences for both the refining and 
petrochemical] industries. 


Union Carbide favoured national and provincial 
policies for the development of electric power from both 
renewable and non-renewable sources. It believed that policies 
for the increased use of electric power should recognize the 
need for equitable power rate structures based on embedded cost 
of service. 


Union Carbide supported energy exchanges and in 
Dao tela: 


(a) the exchange of Canadian natural gas with the United 


States an return for, crude, o1] to; the Maritimes. and 
access to joint petroleum strategic reserves; 


V7.5 


(b) the exchange of crude oils to reduce oil] 
transportation costs; 


(c) exchanges of natural gas on a time basis. 
6.3.2. Views of the Board 


The Board believes that there is considerable 
potential for interfuel substitution among all energy forms. 
With respect to the substitution of gas for oil] in markets 
not now served by gas, the Board's views have been expressed 
In ~oeCct lone. 4-29 Om GnilSmeRepoOrt.,. 


It 1S apparent that a rapid expansion of gas 
service into markets now uSing petroleum fuels would create 
additional problems for refineries currently operating at 
less than; optimum <capacity: Some, rationalpzatvonmoferetuning 
operations would likely occur over time and some 
liberalization of export policy with respect to oil products 
from Ontario could assist refiners in that Province. 

Refiners in Quebec and the Maritimes could be aided by 
obtaining additional access to export markets in the 
north-eastern United States. 


With respect to the use of renewable energy, the 
Board recognizes that over the long run, alternative 
renewable energy sources could contribute significantly to 
Canada's energy supply. In arriving at its Reasons for 
Decision, Northern Pipelines, published in June 1977, the 
Board conducted a comprehensive analysis of the emerging 
alternative renewable energy sources. The forecasting of 
market shares for these alternative renewable energy sources 
is an extremely subjective exercise because of the number of 
assumptions that must be made and the inherent uncertainties 
involved in developing new technology. 


In the light of the evidence received, the Board 
perceives no justification for altering its forecast of the 
market share of Canada's primary energy demand that will be met 
by alternative renewable energy sources, from the level that it 
forecast sin! Trswl977 Reasons foreDecision-. 
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The Board sees a potential for solar heating in the 
residential and commercial sectors, for,the use.of biomass in 
the Gandustriall andvtransportvation) sectors, mand) for; the use of 
wind in electric power generation in certain special 
applications. The share of the market for each is assumed to 
vary among regions, but the overal] share of Canada's primary 
energy demand that the Board estimates will] be met by 
alternative renewable energy sources, is about 1.5 percent in 
LOUD. 


The Board recognizes that wood is currently used in 
Significant quantities as an energy source in Canada. One area 
Ofte panuiciuliarnsigm micances We the! usenoft hogs fuelmin, the pulp 
and» paper industry.el Adwwhough* alipresenty Jack ofjisufficient 
historical data precluded the Board from including the demand 
for, wood wnpits totalenergy) demand forecast), (the Board? ihas 
examined the use, of woodvas) it relates to possible future 
displacement of other energy types. The Board's analysis of 
the evidence putes ouwand ging thiismarea fieadsaat co fbelmeve, that 
there will likely be significant conversions from heavy fuel 
Oil Go thogi sued? aini<thes:pu lipicand) paper’ amdustryudumingy the 
forecastperiod.) 2lts @orecast ‘of demandiifor heavy) fuelsoilgis 
on average approximately 25 percent lower in British Columbia 
than it would have been had expected conversions to hog fuel 
not been taken into account. 


The Board also recognizes that the Minister of 
Energy, Mines and Resources has announced a $380 million 
program that, over the next five years, will] provide incentives 
to encourage the development and use of renewable energy 
Tesouuces). particularily, thorest waste; andysolar energy .ia Ihe 
Boardibedaevies! tuhis HM Saar positive fevep thhat cou ldidiead, to a 
level of renewable energy use well above that presently 
forecast by the Board. However, the many uncertainties involved 
im taut emotnge tondauant usa shes imoact \o f¥such; ap progwam sing the 
very early stages of its implementation make it impossible for 
tPheiboard: towmaccountuitom the iresults iof 4such) ay program iniaits 
current energy demand forecast. 
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6.4 HEAVY CRUDE OIL UPGRADING 


The construction of a heavy crude oil upgrading 
facility would provide Canada with the capacity to convert 
heavy crude oil into a synthetic light crude oil suitable ‘to 
be run in existing Canadian refineries. Heavy crude oi] now 
being exported could be upgraded to serve Canadian needs. 


Goa] Views of the Submittors 
Husky 


Husky's proposed 100 Mb/d heavy oil upgrading plant 
for the Lloydminster area would process Western Canadian 
heavy crudes into sweet 34-35 gravity oil acceptable to al] 
Canadian refineries. The company stated that it may be 
desirable to build the plant in 50 Mb/d stages. The plant 
was still in the design stage and Husky estimated that three 
years would be required to build the plant after all 
approvals were obtained. It was Husky's view that Canada's 
energy strategy of limiting imports can best be served by 
upgrading heavy crude oils and bitumens, as upgrading would 
stabilize heavy crude oil production and encourage enhanced 
recovery. The company expressed concern over the availability 
of diluent and noted that if an upgrading plant were built 
close to the heavy crude oil] source, then diluent could be 
re-cycled. Husky did not feel that it would be necessary to 
develop feedstock for the whole plant before it is built. 


Pacific 


Pacific indicated that it was currently studying, 
with a consortium, the feasibility of building a 50 Mb/d- 
100° Mb/d@ plant mnPAl bertva. /This facil ity pewhich could ibesen 
stream asitearly as 963) would process aimiixture of 
conventional heavy crude oil and Cold Lake production into a 
light synthetic crude oil. Pacific indicated that economic 
evaluation of its plant had not been finalized, but it 
estimated a 100 Mb/d plant would cost $580 million and that 
the cost of upgirading) would*ibe: S$5<e3"per barrelei ngs 2 
dollars. Pacific saw the major advantages of building an 
upgrading plant to be: 


= A commercial-sized project would allow smal] 


increments of production to come on stream and 
hence many more companies could participate; 
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= The plant would contribute to Canada's oil supply 
by providing a market for otherwise unusable oil; 


a The plant would provide a stable market for heavy 
crude oil and thereby encourage exploration and 
development by enhanced recovery; 


= The plant would provide light crude oil, reduce 
Canadian imports, reduce Canada's deficit on 
international transactions, and increase Canada's 
self-sufficiency; 


Pacific also felt that traditional Canadian outlets 
were insufficient and United States markets too uncertain to 
provide the necessary incentives to cause active development 
of heavy crude oil reserves. 


Amoco 


It appeared to Amoco that there would be one heavy 
Gil sipgradang plant) ready ttongo omistream in 198376 and: that 
there was potential for developing other upgrading plants, 
while still satisfying United States markets. 


Ashland 


Ashland assumed that if a heavy crude oil] upgrading 
plant were built, the supply thereby induced would add 100 
Mb7d to thepotential producibilrty., The -<costiofira: new 
centralized facility in Western Canada was estimated to be 
S20 00MtOns OO00Mper daity barrel an 1977>dol lars, which as 
egGuin alent ton vOvddia Upgrading cOSUsS Of 93.75 to’ So.d 0per 
barrel. Ashland indicated that current price differentials 
are not sufficient to justify upgrading, and that increases 
in the price differential and new incentives are required to 
make such investments viable. 


Ashland pointed out that the refineries in the U.S. 
Northern Tier were still a prime market for Canadian heavy 
crude oil, but that as these refiners were installing 
additional flexibility in crude supply systems, this market 
would become more competitive. Ashland indicated that there 
was potential for additional use of heavy crude oi] in 
Montreal. 


PS 


Gulf 


Gulf assumed, based on public disclosures stosthat 
effect, that a heavy crude oil upgrading plant would go on 
stream no earlier than 1983 causing a shift in crude oi] 
demand of 50 Mb/d from light to heavy. Gulf had the view 
that supply was sufficient to supportrars0 Mb/dap lant sGu le 
estimated that the cost of a plant would be $450 million- 
£700 mina vonwand? that) the operating: cost icouldwreach ast high 
as $4.00 per barrel. In its estimate of supply of heavy 
crude oil, Gulf assumed that there would be an incentive to 
increase supply, and that part of the incentive would be 
provided by an upgrading plant or the development of some 
market. 


HBOG 


HBOG supported the concept of constructing a major 
heavy crude oid @upgrading facilityebecause sa single Laci nitay, 
would offer economies of scale not available to individual 
refiners, and because diluent supply may not be available to 
move the heavy oil to Eastern Canadian or U.S. markets. HBOG 
suggested that heavy oil development as well as oi] sands 
development is required to achieve self-reliance. The 
company indicated that governments must be prepared to accept 
a lower portion of revenues from these projects than from 
conventional producing operations, that international prices 
must apply, and that market access must be assured before 
projects can proceed as private sector undertakings. 


Imperial 


It was the view of Imperial that there would not 
likely be significant volumes of conventional heavy crude oil 
available in excess of volumes that could be absorbed by 
domestic and export markets. Imperial predicted that if an 
upgrading plant were on production by 1985, the plant might 
not have "any ‘supply ‘by 9b995': 


The company expected that the U.S. market would 
continue co ‘be "availablie aimisignificant vollumewatpmices 
recognizing the desirable asphalt qualities of Canadian heavy 
crudes. 
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If an upgrading plant were to be built, Imperial 
believed) that. btwcouldiprobably beion istreamiby: 1985, but 
thateest) woudd: notiibes Economic to. *orocessi:Cold?.Llake oil in 
such a plant. 


Murphy 


With regard to the economics of upgrading , the 
question arose as to whether an increase in the price 
differential between light and heavy crudes was justifiable. 
De was eMucphy isi welewethat a reduction in heavy oidm-ori joi) 
Sands mevenuer toiithe producer would! be <courter—productivie. 
Murphy said that what was needed now was experimentation and 
experience with tertiary recovery, and the more industry 
participation that could be encouraged, the sooner heavy oil 
would contribute energy in volume. 


PanCanadian 


PanCanadian held the view that Canadian heavy wcnuude 
Gite would TGemaimrin strong demand in) the UsS., assuming eit 1s 
priced competiitively,, despite the availability of alternative 
Suppisiess to Uns wee refiners: 4. themcompany, however ~~endorsed 
the concept)of upgrading of conventional, heavy crudes where 
thes upgrading) would: result Gane themexplora'tion! for new 
reserves or the development of new technology to produce 
existing but unrecoverable reserves. PanCanadian believed 
there was no need to upgrade Bow River and Weyburn-Midale 
typer crudes:,, and “that! US." "INorthenn Tier and Montreal 


Macketse should bev retained: Whthi’s may allow mew irecovery 
projectss te proceed) without mirst! building: fan) upgrading 
Plante. Lhe company bel ievedsithat) there was snsuffacient 


heavy crude oil available to supply a 100 Mb/d plant. 
Saskatchewan 


Saskatchewan stated that upgrading would be needed 
if there were difficulties in marketing heavy crude oil in 
the "Uniteds States, andacthate upgrading) at stheypointrost 
production would be more feasible than doing so at the 
refineries. It stated that the advantages of upgrading 
ee MAe:s 

= Sa reduction: of market uncertaintiesy 


- provision of a seasonally-stable market not 


dependent upon the relatively small seasonally- 
fluctuating and slowly-growing asphalt market; 
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- provision of a means to use heavy crude oil in 
Canada, thus improving Canada's security of 
supply, and reducing foreign exchange requirements 
LOD pay  LOr.OML -impomts:. 


Shell 


It was Shell's view, assuming Canadian refinery 
requirements for heavy crude were met first, that there would 
be insufficient heavy crude oil available to amortize the 
capital cost of an upgrading plant of any size over a 
reasonable time frame. Shell indicated that the minimum 
economic size of an upgrading plant would be about 50 Mb/d. 
According to its estimates, by 1990, some six years into the 
amortization period, the total supply of heavy crude would be 
less than refinery plus upgrading requirements, and by 1995 
there would be close to zero feedstock available for 
upgrading. 


Texaco 


Texaco indicated that there would appear to be the 
ability to. develop. producibiluty forsupgrading; “it shad 
serious doubts however that this could be developed 
economically. Texaco did not favor processing Lloydminster or 
Bow River crudes in an upgrading plant thereby destroying 
their high-value asphaltic properties. 


6.4.2 Views of ithe? Board 


Table 6-2 shows the Board's base cases for supply 
and requirements for heavy crude oil in Canada. The table 
shows the effect on the net supply of heavy crude oil of 
assuming that an upgrading facility will begin processing 
heavy crude oil in 1985. The demand shown includes 
requirements for heavy crude oil assuming total deliveries to 
Montreal? widliltybes250-iMb7.d:.(6"2'5 Uecase” )iandt-35 0a Mb7di (1350 
case"). Given that a heavy crude oil upgrading plant would 
receive priority in obtaining feedstocks, some amount of 
Canadian heavy crude oil would not be available to Canadian 
refineries near the end of the forecast period; however, 
these shortfalls would be rather small. 
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Table 6-2 


HEAVY CRUDE OIL 
SUPPLY AND REQUIREMENTS 


Mb/d 
Total Upgrading Net Requirements Surplus 
Supply Feedstock Supply 250 case 350 case 250 case 350 case 

CN hsh PREY SIs. = 235 113 1 13 22 2 
1079 = 51239 = 239 122 32 Al 107 
1980 234 = 234 126 136 108 98 
1935 e221: 50 Le. 151 163 20 8 
1990 =. 243 a0) 193 176 190 17 3 
1995. eac ou 50 200 202 218 (2)% (8), * 


* Figures in brackets indicate a deficit. 


The Board holds the view that the volume of heavy 
crude oil expected to be available during the forecast period 
could be marketed without the construction of an upgrading 
facility. Imperial presented a scenario of high requirements 
for heavy crude oil in Montreal that essentially assumed that 
all available heavy crudes could be run in existing 
refineries. The Board believes this situation to be remote 
given the availability of foreign crude oil] at Montreal] and 
the prevailing price differences between light and heavy 
crude oils. The Board concludes, however, that the export 
market for heavy crude oil could be maintained, given that 
prices are competitive with alternative feedstocks. The 
Board assumes that producers would avail themselves of that 
opportunity until an upgrading plant went into operation. 


The Board accepts that diluent will be required to 
enable Lloydminster and Cold Lake oil to be transported to 
eastern Canadian or U.S. markets. However, the Board is 
unable to determine whether during the forecast period a lack 
of diluent supply will necessitate upgrading. 
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Although condensate availability could diminish if it is 
required in Alberta for petrochemical feedstocks, other 
materials may prove to be suitable substitutes. 


From the evidence presented it appears to the Board 
that upgrading will cost between $4.00 and $6.00 per barrel. 
At present,, the Canadtans price Of @Vigntmcrude.Ollc exceeds 
the price of heavy crude oils by less than this amount. 
Justification of upgrading however, cannot be based solely on 
the difference in value between light and heavy crude oil. 
AKecouns mustebe takent¥or tactonusmsuch -asitthe savaikabrtity oF 
markets for any heavy crude oil not upgraded, the supply of 
diluent, and the objectives of self-reliance. 


The Board also observes that as the price 
differential between light and: heavy crude oil increases, 
Canadian refiners are more likely to increase runs of heavy 
crude oil. It may be that substantial additional quantities 
Of heavy crude woulld@be run in® Canadian refineries, Tithe 
price difference approached upgrading costs. Widening of the 
price difference, however, has the consequence of lowering 
returns to producers, and, hence, has a negative impact on 
heavy oil development economics. 


In summary, the Board is of the view that the 
potential exists for heavy crude oil from Lloydminster-type 
reservorrs to.satishy Significant (Canad van “o1lyneeds7, but 
Ghat) the key ico Oobtaandng? this *omleerce through wargemscale 
economic application of thermal recovery techniques. If 
thermal recovery of heavy crude oil is shown to have 
successful application to a large portion of the presently 
mapped oil in place, then upgrading facilities will be 
required. The Board has assumed for its base case of oil 
supply that an upgrading plant would come on stream in 1985 
supp Ly ing? 45 “Mb/dMor synthetic saight crude? o1i obtained trom 
upg radangmoUMMby/ deo Sheayyecrude, ‘On 
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CHAP IE Ray 
PORTS OPMeU NL RYerAND (OL eee hiiN Boar AC Tio TES 
7.1 INTRODUCTION AND VIEWS OF THE BOARD 


In a preceding chapter the Board has indicated that 
Canada, in providing for its 01] requirements during at least 
the next decade and a half, should place emphasis on the 
expeditious development of its oil sands while sustaining the 
development of conventional oil. Assuming this course is 
followed, the supply-demand outlook emerging from this inquiry 
indicates that there is no general need to expand or augment 
existaing?: faci tiles: fomtthic, umponwatiiondofvoffishore sol yeceThis 
1SmMotuto say Uthat particularicircumstancess will not give rise 
to applications being processed by the Board for facilities 
associated with import proposals based on factors not directly 
related to Canada's own supply-demand outlook. It is important 
that the Board must not prejudge such applications. 


Against this background, it is appropriate and 
useful to include in this report information and observations 
Onipaenemyiarious, possi bila tives wi om ifiuture wr leeunpentitacyphutnes 
described to the Board during the inquiry. 


he2 2 EXTSLINGVPACTLETIES AND POSSIBLEMEXPANSTIONS 


The facilities existing today are the major 011 
trunk Himes sthat 4moveoislt arom the producmniginegqiuonseto the 
refining centres in British Columbia, Alberta, Saskatchewan, 
Manitoba, Ontario, and Quebec. These are the systems that 
might be modified or expanded as part of a major oil 
transportation project. 


Trans Mountain Pipe Line 


Trans Mountain stated that its present system 
consists of 718 miles of 24-inch-diameter pipe extending from 
Edmonton to Vancouver with connections to the Westridge Marine 
Terminal and Trans Mountain Oil Pipe Line Corporation's system 
at the International boundary. The present pumping capacity 
of thelisyistemeis 4 0eMb/dgor only inTheppnesent storage 
Capacity di seapproximatel y 47350 jh000"barrels. 


Trans Mountain stated that its marine loading 
terminal at Westridge on Burrard Inlet had a delivery 
Capabimiity tof 25, 000) barrel stot orliper hour, and ithat the 
propane storage facility had a capacity to process 10,000 
barrels per day. The dock can accommodate tankers of up to 
ZS VOD IWek. cond, with manomadtedging, could accommodate 
Vessels tOL sup, tO,o05,000) Dew. Tl. 


igs gs, 


It was also noted that all five refineries in 
southern British Columbia are connected to the Trans Mountain 
system and that four refineries inthe State of Washington are 
connected through the facilities of Trans Mountain Oil Pipe 
Line Corporation. 


Interprovincial Pipe Line 


Interprovincial and its wholly-owned subsidiary, 
Lakehead Pipe Line Co. Inc., own and operate a pipeline system 
for the transportation of oil and other Jiquid hydrocarbons. 
The portion of the system that is in Canada is owned and 
operated by Interprovincial, and the portion in the United 
States is owned and operated by Lakehead. 


The Interprovincial-Lakehead system extends 2723.00 
miles from Edmonton across the Canadian prairies, through the 
Great Lakes region of the United States to Sarnia, Toronto, 
and Montrealiy iwithtashateral bine stoabubialos- tiie present 
design capacity of the system, measured at the Manitoba/North 
Dakota international border, is 1,528 Mb/d, and the total 
storage capacity of the Interprovincial/Lakehead system is 
16,246,000 barrels. 


The extension from Sarnia to Montreal consists of 
517 miles of 30-inch-diameter pipe. It was noted that with 
the installation of additional, pumping junits | theslight crude 
Oil “Gapaci by Of. this) poption so hethes Ninegecould bemincueased 
from its current level of 690 Mb/d. With certain 
modifications, the flow of oil through the extension could be 
reversed. 


Interprovincial stated that deliveries from the 
system are made in the Prairie Provinces, the Provinces of 
Ontario and Quebec, and in the Great Lakes area of the United 
States directly to refineries or through connecting pipelines 
of other pipeline companies. Average deliveries in Canada and 
the United ‘States in 1977 were 1,400 Mb/d. 


Portland-Montreal Pipe Line 


The Portland-Montreal pipeline is approximately 236 
miles long, 70 miles being in Canada and 166 miles being in 
the United States. The system design capacity is 550 Mb/d 
and the present active system capacity is 292 Mb/d. The 
present storage capacity is approximately 3,900,000 barrels. 
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Since mid-1976, the system has been operating 
considerably below design capacity because Montreal has been 
receiving approximately 250 Mb/d of its oil requirements from 
Western Canada via the Interprovincial system. 


/65. -NBW BACILIZTIES 


Many submittors presented views on possible new 
Canadian and American ports-of-entry and potential oil 
pipeline facilities. These facilities would connect either 
the Atlantic or Pacific ocean ports with the present 
transportation systems or the refining centres themselves. 
Submittors discussed as well the implementation of an Arctic 
transportation system involving ports, tankers, and Class 10 
peebreakers.. Fagure 7-1] illustrates the’ routing.of present 
andy potential oil-—transportation facilities. A, description of 
the potential transportation projects follows. 


Foothills Project 


Foothills presented four potential oil 
transportation systems of 30-inch-diameter and 500 
Mb/d capacity, each utilizing portions of the Alaska Highway 
gas pipeline corridor. These would permit the transportation 
of Prudhoe Bay and foreign imported oil in parallel with the 
transportation of Prudhoe Bay gas. Two of the studies 
considered the receipt of oil at the Alyeska Pump Station 
No. 9 at Delta Junction, Alaska for delivery either to 
Interprovincial at Edmonton or to a connection of the 
Rainbow-AGTL systems at Keg River, Alberta for trans-shipment 
to Interprovincial. The other two cases considered Alaskan 
port facilities at Haines and Skagway using pipeline 
facilities to Edmonton and Keg River, as previously 
described. 


Even though all] four projects were for transporting 
Oil to U.S. markets, it was submitted that they would be of 
benefit to Canada since they would extend the useful life of 
existing Canadian oil pipelines and would reduce the unit- 
transportation costs associated with those pipelines. Also, 
any of these systems would provide an access for foreign oi] 
to Canadian refineries. 


Kitimat Project 
Kitimat submitted revised details of its Application 


presently before the Board for a Certificate of Public 
Convenience and Necessity for a potential oil port anda 
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Figure 7-1 
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36-inch-diameter pipeline extending from Kitimat, B.C. to 
Edmonton, Alberta. This system would interconnect with the 
Interprovincial system to facilitate the movement of Alaskan 
and offshore oil to the refining centres in the northern and 
central United States as far east as Chicago and Buffalo. The 
expected capacity of the system was given as 450 Mb/d, 
expanding to 900 Mb/d. 


Kitimat stated that, should Canada require 
additional access to imported oil, the Kitimat Project could 
provide that access, especially to the area WOV. 


HBOG stated that it supported the Kitimat Project. 
HBOG gave the opinion that the Northern Tier U.S. refineries 
would provide the principal economic justification for the 
facilities, and that Canada would benefit, at minimal economic 
Coste, from Unes addi tviomali*optrons andvitexibility that the 
pipeline could provide. 


SPEGASCOAS TA MeEhnerk Leimaty Oil oCoa Mreion isos 7 .the 
DEAWU, sunemSierrarClub, thesUnion of (B= Comind lan Chiefs, the 
Vancouver “Boardvotie Trade; CORT j the Canadran Wildlife 
Federation; eandstnesGovernment ofvB 1C..) allie indicat edyaito 
varying degrees, their concerns regarding increased tanker 
Grakile in vorwest. coasiteoil ports’. 


Trans Mountain Project 


Trans Mountain presented four potential 
Poss tp lities for thes mpontavLlon -Of vol Sborthe Vancouver farea 
as well as the reversal of the Trans Mountain system. These 
POsciomuttresminciuded: the, importation of 150) Mb/d of oil at 
the Westridge Dock for use in the Vancouver area; the 
impervattomeof => UlMb/ do feotltateRobertss=Bank tor tuser inthe 
Vancouver area; the importation of 450 Mb/d of 011] at Roberts 
Bank, of which 150 Mb/d would be used in the Vancouver area 
and 300 Mb/d would be trans-shipped to Edmonton; the 
importatslonof 1 508Mb/d Of olLimrrom RaltdeDivery point fat“ Noth 
Bend located south-east of Seattle, Washington for use in the 
Vancouver “area. 


In the submissions and evidence of the Vancouver 
Board “of “Trade; Chevron Standard, Imperial; Gulf, andthe 
Province of B.C., it was urged that the refineries in British 
Columbia continue to be supplied with Western Canadian oi] 
rather than imported crude. 
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Arctic. Projects 


Dome presented a conceptual plan for an Arctic 
marine-transportation system. This system would consist of an 
offshore-production facility, a loading facility, Class 10 
ice-breakers;) vand atankers .for #the ransportationre&® liquid 
hydrocarbons from the Beaufort Sea to southern markets. It was 
considered that 1985 would be the earliest date that this system 
could be in operation. 


Panarectic submitted details of a=possiblheonl iprped ine 
and ol] port in the Cameron Islands— Bathurst Island region @or 
the Arctic. Should the reserves be proved and no undue problems 
encountered in obtaining the appropriate government approvals, 
this system could be capable of shipping approximately 50 Mb/d 
of oik tosEBasterm Canada by hl982. 


Interprovincial Project 


Interprovincial presented an oil-delivery scenario 
that assumed the receipt of oil at Edmonton in quantities 
greater than presently being received. The volumes would be 
sufficient to satisfy the Canadian requirements west of Montreal 
as well as to supply feed stock to refineries in the U.S. In 
order to accommodate these flows, the construction of additional 
transportation facilities would be required. 


An array of tariffs was submitted for both the 
Edmonton to Sarnia and the Sarnia to Montreal systems. The 
tariffs reflected various throughputs and the respective 
capital and operating costs. 


Saint John Project 


The Province of New Brunswick submitted details of a 
400 Mb/d potential oil terminal at Saint John, New Brunswick 
and pipeline to Portland, Maine to be connected to the 
existing Portland-Montreal pipeline system. It was submitted 
that this project would offer the lowest cost and minimum risk 
for the entry of foreign oi] into Canada, sand the ceransporne 
southward of Arctic oil and gas. Several other alternatives 
were examined, but these were eliminated for economic or 
environmental reasons. In addition, it was proposed that oi] 
storage in salt deposits located within 40 miles of Saint John 
could provide the lowest cost stategic oil] storage in Canada 
Suitable for pipeline distribution to Canada and the United 
eRe rs hel okowe 
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The Province of Nova Scotia also dealt with the 
financial aspects of a potential oil terminal at Saint John, 
New Brunswick. Its presentation included an economic study of 
various transportational modes for shipping oi] to Montreal. 


Additional financial material on a pipeline link 
between Saint John and Montreal was submitted by Kitimat. 


Canso Project 


Home presented a conceptual plan of a deep water 
trans-shipment terminal and salt-cavern oil storage at the 
Suvralunot Canso, Novasscotiay “LU was contended that this 
project, in combination with trans-shipment to the 
Portland-Montreal pipeline, would add to Canada's security of 
supply and would be the most efficient system for oil 
importation and distribution for Canada. 


Murphy and the Province of Nova Scotia supported a 
termina] and salt cavern oil storage at the Strait of Canso in 
conjunction with a Maritime-Quebec pipeline connection to 
Montreal. Financia] studies of possible pipeline connections 
were Submitted by both the Province of Nova Scotia and 
Kitimat. Nova Scotia studies were based on an assumed 
whvoughputs sto «Montreal of 250) MbY/d. 


The Mayors and Wardens Committee, the Port 
Hawkesbury Board of Trade, and the Strait of Canso Industrial 
Development Authority all supported the Strait of Canso 
concep. 


Bel] Island Project 


The Province of Newfoundland submitted a proposal 
related to a potential hydrocarbon-storage and trans-shipment- 
terminal facility at Bell] Island, Newfoundland. This facility 
would consist of a year-round port capable of receiving ULCC's, 
and an oi] storage facility located in an abandoned hematite 
l1ron-ore mine. It was contended that this project would 
provide strategic oil] storage for Canada and the United States 
ata reasonable cost. 


7.4 ECONOMIC AND FINANCIAL IMPLICATIONS 
Several economic implications were suggested at the 


inquiry concerning the various possibilities for importing 
enudeto 1). 


LOE 


wie: West Coast Options 


Kitimat stated that its project would provide Canada 
with additional access to imported crude oi] at little or no 
incremental cost to Canadians; Since the majouity ofsthe costs 
would besbornesby U.S. sshippers- 


Foothtids and Kitimat) both’ Stated, thatwart wests coase 
option would extend the useful life and reduce unit 
transportation costs of existing Canadian oil pipelines. 
Kitimat stated that this would result in a benefit to 
consumers in all market areas served. 


Kitimat argued that the west coast has a “distinct 
economic advantage" with regard to ocean transport. In the 
revised Schedule "B" of its submission, it provided estimates 
of tanker rates from the Persian Gulf to Kitimat and from the 
Persian Gulf to Portland, Maine. The former was $1.54 per 
barrel whike the latter vanged from $2105 to vs2.47) per barrel: 


Foothil lis@and Kitimat both steted! thateamwestmcoase 
option would facilitate oi] exchanges between Canada and the 
United States. Kitimat stated that Alaskan 011] could be 
exchanged for various types of Canadian crudes and that this 
would give both Canadian and'United States refiners additional] 
Gite xaiodllytinvaein, Cruces imax” 


Several submittors argued that a west coast option 
would have a more favourable effect on the marketing of heavy 
crude oil than would an east coast option. It was pointed out 
that an east coast port and associated facilities would 
eliminate Montreal as a market for Canadian heavy crude if the 
Sarnia to Montreal pipeline is reversed to supply offshore 
crude to Ontario markets. In addition, a reversal of the 
Sarnia to Montreal pipeline would make it possible to bring 
foreign heavy crudes into Ontario, which would mean an 
increase in competition among heavy crudes for the Ontario 
asphalt market. It was recognized that a west coast option 
might eliminate Canadian heavy crude oil exports to the 
Northern Tier refineries. PanCanadian Petroleum argued, 
however, that in the absence of a west coast option, the U.S. 
would likely have no economic alternative but to build an 
all-American line such as the proposed Northern Tier Pipeline 
from Port Angeles, Washington to Clearbrook, Minnesota. Such 
a pipeline could eliminate the U.S. Northern Tier as a market 
for Canadian heavy crude oil. PanCanadian recommended, 
however, that approval of any pipeline intended to serve the 
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United States Northern Tier markets should contain a condition 
requiring that Alaskan or offshore crudes not be allowed to 
displace surplus Canadian heavy crude oil] in these historical 
markets. 


A west coast option was also felt to improve 
security of supply. Hudson's Bay O11] and Gas argued that 
having facilities on both coasts would improve the security of 
the overall] import system in the event of international supply 
disruptions. 


Several arguments were presented in favour of or 
against a particular west coast option. Foothills stated that 
its projects presented both a "unique opportunity" to exploit 
an infrastructure of a gas pipeline, and a more 
environmentally acceptable means of transporting Alaska oi] 
across Canada than any other project yet proposed. Trans 
Mountain argued that the advantage of using existing systems, 
both in economic and environmental terms, should not be 
overlooked. The Government of British Columbia suggested that 
any option that displaced domestic oil in the Vancouver market 
would not be in the best interests of Canada. It argued that, 
based upon transportation and refinery costs, B.C. benefits 
more from its access to domestic crude than either Ontario or 
Montreal. This view was Supported by the Vancouver Board of 
Trade, Chevron Canada, and COFI. 


There were also some submittors who felt that no 
west coast option was desirable. These submittors generally 
considered the east coast options to be more economical or the 
environmental risks surrounding the west coast options to be 
unacceptably high. 


heat ae East Coast Options 


Various submissions addressed the economic 
implications for the expansion of east coast port facilities. 
In particular, Nova Scotia and New Brunswick provided detailed 
cost estimates for a number of alternatives to transport oil 
to Montreal. Submittors also addressed the benefits of 
combining expanded import facilities with strategic storage, 
the economic issues relating to the balance of payments and 
regional economic development, and the environmental 
advantages and disadvantages of specific proposals. 


With the exception of SCIDA, submittors generally 
agreed that unless import requirements were to increase above 
the’“current capacity of the Portland = Montreal pipeline, the 
continued use of existing facilities represented the most 
efficient use of resources. 
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For the numerous import cases presented by Nova 
Scotia» comparative figures for ‘the facilities required tor an 
assumed throughput of 1250 Mb/d to Montreal were presented for 
capital costs, operation costs, and total transportation 
costs. These total costs were estimated to:be the average 
"door to. door” cost per “barrel im1977 idolarsi<over the 1ife 
of argiven*pro ject. Vit ‘wasvassumedethat thexmerwould \beume 
aifferentials in crude price for a given source of supply 
(ive. ,» che Ft0-B si *price- wow! d¥be“themsame formteach customer), 
and that those alternatives whose annual operation costs were 
a greater portion of total transportation costs would be more 
subject to inflation than those alternatives whose annua] 
operation costs were a lesser portion of total transportation 
costs? 


Based on four sources of supply, Nova Scotia 
concluded that the lowest-cost transportation alternatives for 
supplying imported crude to Montreal were: 


Source POGet 
North Sea Saint John 
Venezuela Portland 
Nigeria Saint John 
Gul broth iran Strait of Canso 


Thencost advantage for the Straiv of \Cansovover 
Saint John, in the case lof supply tf romethe=Gu lsh sofs ir anyUwas 
based on the assumption that costs per barrel for Saint John 
would increase faster than the same costs for Canso. This 
position was supported by data illustrating the effect of an 
eight percent rate of inflation in operatingi(costs forethe 
shipment and trans-shipment/pipeline phases for these two 
pores. 


The Province of New Brunswick disputed these latter 
ealculabions and later /£rpledrtotali cost estimatestusingmthe 
same assumptions as Nova Scotia to illustrate that from the 
Gulf ‘of ivan, SalinteJohn was “the! leastrcosteal ternativer 


Nova Scotia stated that factors besides 
transportation costs should weigh in the decision regarding 
the optimal echoicevof an) jimportviaciwiiitya Teawascmstdtedstiar 
it would be less expensive to Canada to move oil through a 
Canadian port as there would be a reduction in foreign 
exchange routflow. siln addition, import costs! coulidhbesreduced 
by the construction of U.S.-Canadian ‘strategicrstoragelate the 
Strait of Canso, with a pipeline link to Montreal jand va-branch 
from this line to the United States. 
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From the point of view of regional development, Nova 
Scotia stated that the existence of a Canso-Montreal pipeline 
would do much to assist development of the local economy and 
oil-dependent industries would be attracted to the province. 


With regard to environmental concerns, Nova Scotia 
Submitted that an import facility located at the Strait of 
Canso would present the lowest environmental risk of all ports 
considered. 


New Brunswick provided, as did Nova Scotia, total 
transportation costs per barrel for crude oil imported to 
Montreal. Costs per barrel] in 1977 were provided for ocean 
Shipping and marine terminal and pipeline charges. In 
add Veron GeO BImpoOrerraci lites pliocated catySaint John, Canso;, 
and Portland, estimates were also provided for imports via 
Kitimat and Baie Comeau. All cases assumed pipeline 
connections with Montreal. 


Based on an estimated throughput of 400 Mb/d by 1985, 
New Brunswick concluded that for sources of supply in the 
North Sea and Venezuela, the most economic alternative would 
be the use of existing facilities at Portland. For sources of 
supply in Nigeria, the Persian Gulf, and Indonesia, the lowest 
cost alternative involved VLCC imports to Saint John, and then 
pipeline movements either directly to Montreal or indirectly, 
by a pipeline connection with the Portland-Montreal pipeline. 


New Brunswick stated that cost reductions could 
result if the import facility were combined with a strategic 
storage program, but that such a reduction should be regarded 
aStanibonus, tand not a “base load". The Saint John site would 
have a considerably lower cost than a site at Canso for 
strategic storage since the pipeline distance to U.S. and 
Canadian markets is shorter by 250 miles. 


New Brunswick rejected Nova Scotia's assertion that 
navigational risks for VLCC'sS were greater at Saint John than 
at the Strait of Canso. New Brunswick stated that’ "Canaport” 
in Saint John Harbour was the first facility in North America 
to accept VLCC's and that it was operating successfully. 


Home Oil stated that on the basis of its supply and 
demand projections’ to '1995,) the present. capacity of the 
Portland-Montreal pipeline would be sufficient to supply 
requirements in the Montreal area. Home indicated, however, 
that as the dependence on crude oil from the Persian Gulf and 
Africa: inéereéased, a“trans-shipment facility on the east coast 
to move these imports to Portland could be substituted for 
those facilities currently being utilized in the Caribbean. 
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Home stated that the trans-shipment segment of its 
proposal for Canso appeared to be less expensive than other 
East Coast ports of entry as new "grassroots" facilities would 
be required in most other areas. Additional advantages Home 
attributed to its proposal were that strategic storage could 
enhance security of supply for offshore crude and provide 
security for increased levels of crude oil exchange with the 
aot. 


Home also stated that. those alternatives -that 
limited imports to the Maritimes and Quebec would have a 
refinery cost advantage, since lower conversion costs would be 
required to accommodate imported crude than for refineries 
located further west. 


The Government of Newfoundland and Labrador 
indicated that the Wabanex proposal for strategic storage 
could be less expensive than developing alternative storage 
sites solely for Canadian needs, and that such a project would 
lead to greater cooperation between Canada and the United 
States in energy-related matters. It was further stated that 
the useof part Jof «the faci lizty; for ttmanssshipment® purposes 
would result in significant savings for Canadian energy 
consumers in comparison to trans-shipment facilities currently 
be ngmutdsle zed sin sthe Garrbbean- 


Tete Arctic Projects 


Neither Dome nor Panarctic discussed the economic 
advantages Of tanansporedng <oialy from jehe anctake tomwesticoace 
oF east coast (ports. 


Danan ctr cusstvate dcthiatiCanco meocalne alonn aeand 
Come-by-Chance could all] handle a 200,000-ton Hanke Yi, randsstinat 
any one of these three ports would be suitable. 


Dome ssuggested wthatioids Ervomethemnorthecoul ds be 
transported either to Eastern Canada or through the Bering 
Gervanteeto WestermiGanada,, butsit sdid notediscussuany 
panienchlarwpone ot ientny. 


7.4.4 Interprovincial Pipeline 


Interprovincial stated that unused capacity 
curmently, GxS tS elm iieSseplpeliiness) itera hcoepo miuedsouGrehat 
capacity could be added at a significantly lower cost than 
that which would have to be incurred to construct a new 
pipeline. Interprovincsial stated that while siteccould see 
certain advantages to a west coast option that would 
transport iol lh-to whe United: States 7, iltcshacilsivies icoul dgalieo 
be integrated with an east coast option. 
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CHAPTERS 
DETERMINATION OF EXPORT VOLUMES 
sicjell INTRODUCTION 


ThesiBOand, sinwrts Order, “dvd norespeciPical ly 
request submittors to comment on the appropriateness of the 
existing export licensing procedures for light and heavy 
crude oils and refined petroleum products. The procedures 
were, nevertheless, discussed in many briefs. 


Since 1 January 1975, the Board has determined 
annually the exportable surplus of crude oil uSing a 
protection procedure often referred to as the "t/10" formula. 
the= principrenunderdying this erormulanrstthat-1i forecasts of 
supply and demand for indigenous feedstocks indicate that 
reasonably foreseeable Canadian requirements are not 
protected for at least 10 years, exports will be phased out. 
The formula also ensures that demand conservation efforts in 
Canada will not result in increased exports. 


Under this yorogram, Pexports of crude toil and 
equivalent were reduced from 911 Mb/d in 1974 to 707 Mb/d in 
Loy 5) and= B65 sMb7 dein !916. 9 Commencing “lidanuary= POT?) the 
BOacLdamodtbiedtthetapplicationeofmits protection formula tin 
order to stimulate the development of Canada's heavy crude 
oil resources. The same formula was employed, but it was 
applied separately to heavy crude oil and to light crude oi] 
supply-demand balances. Total] crude 611 exports were reduced 
to 270 Mb/d in 1977 and are expected to average about 
Woe tib7 dein loys. 


Mathematically, the Board's protection procedure 
can be expressed as follows: 


pera lea sat seec) et 


Where: 


E is the average volume in Mb/d 
available for export licensing for 
the year for which the determination 
1S made. 


P is the forecast average potential 
PELOdUCcTDIMdhiey tof Icrude to1/bhand 
equivalent in Mb/d for the year 
for which the determination is made. 
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D is the forecast average requirements 
for Canadian use in Mb/d of indigenous 
crude oil and equivalent for the year 
for which the determination is made. 


C is the forecast total increase that 

would have occurred in requirements for 
indigenous crude oil and equivalent in Mb/d 
if conservation measures since 1972 had 

not been effective. 


t is the time during which supply is 
forecast to exceed Canadian requirements, 
from IfJanvanysofethelyean forvewhauchsthe 
determination is made, expressed to the 
nearest tenth of a year, and extended to 
a maximum of ten years. 


Canadian requirements protected in the past have 
included all feedstock requirements west of the Ottawa Valley 
plus 250 Mb/d for the Montreal market. At the present time, 
however, consideration is being given by the government to 
increasing deliveries to Montreal. To bracket the protection 
requirements, the Board has made calculations based on 
aggregate movements of light and heavy crude oil to Montreal 
Of 9215.0 =Mbi7d sand *250mMb/ d= 


Se2 LIGHT CRUDE OIL 
S. 2,0.) Vilews: ofmSubmi trons 


The submittors' views regarding the determination 
of light crude oil exports addressed generally three areas of 
concern: 


- the current high level of shut-in capacity 
Of iieht toile, 


- the adequacy of the Board's protection 
procedure, 


= the special import dependency of certain United 
States refineries on Canadian crude oil. 


The current level of shut-in production capacity of 
light oil in Western Canada was estimated to be about 
400 Mb/d by CPA and by HBOG. Several submittors, including 
CPA, Amoco, Canadian Hidrogas, and HBOG, recommended short- 
term exports to provide the market incentive and cash flow 
necessary to develop additional supplies. 
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Several submittors commented on the adequacy of the 
Boaudssncurvent.~toumutas ;sOntariodsaidsathatathe,Board's 
10-year standard is not long enough and suggested that a 
30-year standard would be more appropriate. The CRND wanted 
all oil exports phased out by 1980. The UFAWU submitted that 
the coming on stream of synthetic crude oil and heavy oil 
plantseshouldsnot result in increasedvexports.qeAmoco 
submitted that if use of the export formula were to be 
continued, a demand projection should be used based on 
current and future economic conditions, not one that assumed 
that energy prices would remain constant in real] terms at the 
levels which prevailed at the end of 19/72. 


The Government of the United States, United States 
Senator Paul Hatfield, and Congressman Max Baucus stressed 
the dependency of Montana refineries on Canadian crude oi] 
and. indicated their desire for exports to continue. 


8.2.2 Views, of ther Board 


The Board has stated previously that as exports of 
light crude oil approached zero, adjustments to its broad 
policy of phasing out such exports would likely be necessary. 
Operational constraints and surpluses of specialty feedstocks 
could necessitate such adjustments. While the formula 
remains the basic tool for assessing the exportable surplus, 
the Board believes that light crude oil exports have declined 
tomsuchvaucelatively low Jevel ;(current hy, 55 Mb/d)™ that 
factors other than those accounted for by the formula should 
bemmajomeceterminants ins issuing export, licences. 


Using the export formula, the volumes of light 
cruderoil! and equivalent that would*be surplus for 197/79 are: 


Assuming Assuming 
250 Mb/d to Montreal 350 Mb/d to Montreal* 
Eee oe) lat p= |P- (pD+c)| & 
10 10 
E = [1603 Seay 72)] a E = [1603 eeiicsde 72)| De 
) 10 
BE = 129 Mb/d E = 78 Mb/d 


* The 100 Mb/d crude oil requirements difference between the 
cases is assumed, for 1979, to be composed of 90 Mb/d of 
Piauemcrudeso iit andsl0°Mb/d of heavy crude oi). See 
Appendix M for details. 
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The calculations can be repeated for subsequent 
years to show the effect the protection procedure might have 
on exports in the future and how long the supply-demand 
intersection can be delayed. For each year considered, a new 
potential producibility projection must be .constructed to 
account for the carry-forward effect of production at rates 
lower than %capacity. °Thefeffect of this *carry—-forward@is 
illustrated tn) Prqures¥sS—i) and@sGez. 
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Figure 8-1 CALCULATION OF ALLOWABLE EXPORTS 
OF LIGHT CRUDE OIL AND EQUIVALENT 
250 Mb/d to Montreal Case 
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CALCULATION OF ALLOWABLE EXPORTS 


OF LIGHT CRUDE OIL AND EQUIVALENT 
350 Mb/d to Montreal Case 


Table 8-1 shows what the future allowable export 
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Table Se-ea 
ALLOWABLE EXPORTS 
OF LIGHT CRUDE OIL AND EQUIVALENT 


(Mb/d) 


Year Assuming Assuming 
250 Mb/d to Montreal 350 Mb/d to Montreal _ 


PO 79 29 78 
1980 Wh) 39 
1 Soke! 36 shed: 
1982 10 0 


Decreasing exports in each of the years as shown 
above would be approximately equivalent to maintaining a flat 
three-year average export of 80 Mb/d assuming 250 Mb/d to 
Montreal, or 43°Mb/d-withe350°Mb 7d leo mMonureal, 


In the interest of giving Canadian producers of 
light oil a clearer outlook as to likely export levels, the 
Board. sees merit. inwkicensing exports. at arconstant wate for 
the period 1979 to PIS sinclusives Givens the uncentarnures 
of levels of shipments to Montreal and the range of 
uncertainties in the supply and demand forecasts themselves, 
the’ Board believes that .a-continuation of the 1978 levels of 
light crude® oil VFicences, at 55 Mb/d, would be reasonable. 
The Board notes that fixing the level of exports for the next 
three years should also provide a more certain projection for 
exports of light crude thus assisting the Northern Tier 
refiners in making alternative supply arrangements. It is 
anticipated that after 1981, exports of Tight crude oi] would 
cease except for oil that is exported under exchange 
arrangements and certain volumes which because of grade or 
geographic location are limited to use by customers in the 
United States and subject of course to any unforseen 
developments in Canadian supply and demand. 


eey HEAVY CRUDE OIL 
Bei Views of Submittors 


There was wide support for the position that a 
curtailment at this time of the exports of surplus heavy 
crude would adversely affect producers of heavy crude oil. 
PanCanadian and Pacific stated that requirements for 
feedstock for planned upgrading plants should be excluded 
from surplus calculations to avoid reducing exports and 
revenues to producers and thus possibly curtailing 
investments needed to develop new recovery technology. Amoco 


ZZ 


suggested that the incentive of producing at capacity would 
accelerate the rate of discovery and development of 
additional supplies. Essentially the same position was taken 
by tthe CPA, “Dome, “and*Hidrogas) © Murphy “stated that ‘a lack of 
markets leads to prorationing, which defers exploration and 
affects the progress of pilot recovery projects to a great 
degree. Husky suggested that the major problems encountered 
heretofore by heavy oil producers have been depressed prices 
and lack of markets. 


Gmotere Views of the Board 


There was ample evidence attesting to the promise 
of heavy crude oil development in Canada's energy future. 
It is the Board's view that Canada would benefit by adopting 
policies that would stimulate adequate markets to foster the 
development of enhanced recovery techniques, especially for 
Lloydminster-type crudes. Such development is anticipated to 
be considerably more costly than for conventional production, 
Dum ne ches Board Ss rOopinvon ts V@atlLainment e1s7central. sto 
wiktimate ueiluzatrronsor the “ful ) jpotventlalvef 
Lloydminster-type reserves. Economic tertiary production is 
far from assured and the pace of activity will be dependent 
upon the economic circumstances of producers. Producers wil] 
not continue investing unless there is an assurance that 
markets will] exist for the resources that they find and 
develop. 


The Board appreciates the argument that domestic 
markets represent an alternative to exports. However, 
Canadian refiners are limited in their ability to process 
heavy crudes and would require an incentive to improve that 
ability. A reduction in the price of heavy crude relative to 
light crude might improve refinery economics, but the reduced 
revenues to heavy crude producers would not be conducive to 
the timely development of expensive recovery facilities. 


For the purposes of the determination of heavy 
crude surpluses, the Board intends to exclude from Canadian 
demand the feedstock required for an upgrading plant until 
Such ga ypd.ant 41S.-in, opexatLion. 9 afhis will, allow producers. sto 
maintain levels of production, by virtue of exports to the 
Northern Tier refineries, until the heavy crude is actually 
required by the upgrading plant. 
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Figure 8-3 CALCULATION OF ALLOWABLE EXPORTS 
OF HEAVY CRUDE OIL 


The Board's supply-demand balance for heavy crude 
oil is shown in Figure 8-3. Using parameters determined from 
this figure, the calculation of talviiowable exports form 1b) 79 
PSs 


Assuming Assuming 
250 Mb/d to Montreal 350 Mb/d to Montreal 
Bea" O2396—"" (225.8 0)) exes Pe=9269 =SOl32e+u0 eek 
E = 117 Mb/d Be=810/°Mby7d 


*peis set tol whentt sseqreatermthan=l0Sy cai 
10 
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The values 117 Mb/d and 107 Mb/d should be viewed 
Only as indications of the volumes of heavy crude oil that 
wid lebetavetdabie forhjexportaduringwi 979.5. Thissis because, 
with t exceeding 10 years in the Board's export control 
formula, thelon) ysresitriction, placeds.onjyexportsoais that 
feedstock requirements of Canadian refineries must be met 
first. The remainder of productive capacity is then 
available for export. The limiting values of exports wil] 
thus depend on actual] productive capacity and Canadian 
requirements determined on a quarterly basis. Levels of 
exports beyond 1979 will be determined by the rate of heavy 
Oil development, the construction of upgrading facilities, 
and, of course, the Canadian demand for asphalt. 


8.4 REFINED PETROLEUM PRODUCTS 
Be 4cul Views of Submittors 


The submittors were in general agreement that 
petroleum products surplus to Canadian requirements should be 
exported. Texaco advocated that surplus energy supplies 
Should be upgraded to the maximum extent possible before 
exporting and that potential exports should not be 
discouraged by high export charges or stringent regulatory 


procedures. Others, including Shell, stated that exports 
should be encouraged in the interests of achieving fuel 
substitution objectives, optimizing utilization of existing 
refineries, and contributing positively to Canada's balance 
of payments. Sun Oil suggested that currently under-employed 
refinery capacity in Canada should be utilized to meet 
product demands in adjacent U.S. markets by refining U.S. 
owned crude oil. Gulf and Imperial took the position that, 
with the exception of the U.S. mid-west, it would be 
difficult for Canadian refiners to compete with offshore 
supplies in export markets. Union Carbide cautioned that 
although the export market was large, it was also finite. 


More specifically, it was the general view that if 
natural gas was to be encouraged to penetrate the Eastern 
Canadian market, the heavy fuel 01] being displaced by 
natural gas must be exported. Dow submitted that exports of 
surplus heavy fuel oil should be permitted, but its export 
Price should not be lower than the cost of purchasing energy 
in the form of imported crude. Further testimony dealing 
with potential means of reducing the surplus such as 
upgrading the heavy fuel oil and increased use of naphtha 
feedstock for petrochemical operations have been discussed 
under Refinery Flexibility in Chapter 5. 
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Se472 Views of the Board 


The Board is aware that Canadian refiners face an 
array of ‘problemss9 The lower-than-anticipated growth in 
petroleum product demand ins Canada;oand ther limited 
opportunity afforded refiners to export products have 
certainly contributed to the present surplus refining 
capacity. Also, variations of feedstock supply? for 
refineries and significant increases in the domestic market 
shares for natural gas would likely complicate the ability of 
the refining industry to supply the changing mix of product 
requirements. 


In that area of Canada where refineries process 
foreign origin crude oil, the Board will continue to 
recognize in its export licensing approach thatyeat. LeastaelD 
part, refinery capacity was constructed to serve the export 
market. However, the viability of these refiners is stil] 
heavily dependent upon their ability to secure export 
markets. Such dependency could become even greater lek 
natural gas penetration were to occur in Eastern Canada. 
Export markets for any displaced products, heavy Puch Olle 
particular, would have to be developed to prevent refiners 
from suffering serious financial hardships. 


In that area of Canada processing indigenous crude 
oil, the Board sees it as fundamental that as Canada 
continues to husband its diminishing resources of crude oil, 
the products made from that crude oil must also be conserved. 
It follows that controls on product exports should continue, 
and that such exports be regulated in a manner compatible 
with the overall objective of achieving energy self-reliance. 
While keeping that objective clearly before it, the Board 
will assess’ each application it receives for a licence to 
export petroleum products in the light of the refining and 
marketing conditions prevailing at the time. 


If refiners with adequate spare capacity can 
arrange to refine United States or overseas crude to supply 
products. fory thes. Ss ;market), masysuggestedabyssome 
submittors, the Board believes that this should: be 
encouraged. 
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er ey Energy, Mines and — Energie, Mines et 
Resources Canada Ressources Canada APPENDIX A 


Minister Ministre 


Ottawa KIA OA7 Ontario 
Sater yuo tn) WLOy so. 


BY HAND 


Mr se wo Capp ack 
Chairman 

National Energy Board 
473 Albert Street 
Ottawa, Ontario 

K1A OE5 


Dear Mr. Stabback: 


The exposure of Eastern Canada to possible medium 
or long term shortages of imported oil is well 
recognized and considerable effort has been, and 

is being made to reduce our vulnerability under 
such conditions. The extension of the IPL pipeline 
to Montreal and studies of greater natural gas 
penetration and greater emergency oil storage are 
examples of these efforts. 


Under some projections of domestic oil production 
however, we may be faced with a difficult decision 
as to how to allocate inadequate supplies between 
eastern and western market areas. Not only might 
the reversal of the IPL extension be required, but 
also arnvery Signipreant ©reduction inthe volumes 
available to the Trans Mountain Pipeline to British 
Columbia markets. This is a concern which the 
Honourable Jack Davis, the British Columbia Energy 
Minister has raised with me on a number of occasions. 


Under" they provisions.o«, Sectvonm 22/-(2).0f the 
National Energy Board Act I am hereby requesting 
the, Board tovinvestidgate and report. to me .on a 
range of possible oil supply situations over the 
COUNLSCe COL theynextm Ome wbpyeans and the import 
dependency which might develop for British Colomwia 
consumers as well as for eastern Canadians. Where 
Siqniticant amuponts: are nequired your; views ‘on tr: 
Srzey se OCaLrlOnm and timing sot petroleum ports of 
entry are requested. 


I would “opreciate your views on when your report 
could be expected. 


rae ie ; 


“hdc CTaludfene 


Alastair Gillespie | 


In order to conserve energy A des fins de conservation 
and resources. ths paper de | energie el des ressou/ces 
contains 45 per cent recycled ce paper content 45 pour cent 
post-consurner fore de fibres recyclees 
vAOM 
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NATIONAL ENERGY BOARD OFFICE NATIONAL DE LENERGIE 


CANADA 


ORDER NO. OHR-1-78 


IN THE MATTER OF the National Energy Board 
Act and Sections 22(2) and 24 thereof; and 


IN THE MATTER OF an inquiry, hearing and 
determination of the supply of Canadian 
oil, the domestic demand for oi] and for 
indigenous feedstocks, the import 
dependency of Eastern Canada and potential 
demand for imported oi] in British Columbia 
and other parts of Canada presently served 
by indigenous oi], and related matters; 
under File Number 1722-9-3. 


BEFORE the Board on Thursday, the 26th day of January, 1978. 


WHEREAS by letter dated the 16th day of January, 1978, the 
Minister of Energy, Mines and Resources, has requested the Board to 
investigate and report on a range of possible oil] supply situations in 
Canada over the course of the next 10 to 15 years and the import 
dependency which might develop for British Columbia consumers as well as 
for Eastern Canadians; 


AND WHEREAS the Minister has also requested, where signi- 
ficant imports are required, the Board's views on the size, location of 
and time when new or expanded oil ports would be required; 


AND WHEREAS the Board finds it advisable to hold a public 
inquiry to afford an opportunity for those in the energy sector, the 
provinces and the general public who have an interest in such subjects 
to be heard; 


IT IS ORDERED THAT 


ie A public inquiry shall] be held in the Clerks Office, Court 
House, 611 4th Street, S.W., in the City of Calgary in the Province of 
Alberta commencing on the 24th day of May, 1978, at 9:30 a.m. local time 
and at such other times and places in such of the Cities of Vancouver in 
the Province of British Columbia; Ottawa in the Province of Ontario; 
Quebec City in the Province of Quebec and Halifax in the Province of 
Nova Scotia as the Board shall determine having regard to the number of 
persons who have filed written submissions pursuant to the Board's 
Notice of Public Inquiry of the 26th day of January, 1978, wishing to be 
heard in such cities. 


The inquiry will be conducted in either of the official 
languages and simultaneous interpretation facilities wil] be provided in 
both Ottawa and Quebec City. ‘These facilities will also be provided in 
other locations if it appears from the written submissions filed with 
the Board that both official languages will be used in those locations. 
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oi The purpose of the inquiry referred to in paragraph 1 is to 
obtain facts and information by means of viva voce and written evidence, 
statements of position, and where necessary, opinions from those persons 
who have filed written submissions with the Board in response to the 
Board's Notice of Public Inquiry dated the 26th day of January, 1978, 
subject to those facts and information being relevant to the matters set 
out in paragraph 3 of this Order, provided that such persons in 
adducing, making or placing before the Board evidence, statements of 
position, or opinions, or in electing not to do so, in whole or in part, 
shall be free to present their case in their own manner. 


3s The subject matter of the inquiry to which al] facts and 
information shall be relevant is, and the same is declared to be: 


(1) Within the context of a review of supply and demand for 
all forms of energy, the base case estimates (as 
defined in the Outline for Submissions) for oi] during 
the period ending in 1995 of: 


(a) reserves and producibility of Canadian 011; 
(ob) domestic demand; and 
(c) the need for foreign oil. 


(2) Estimates of the extent to which oi] can be replaced by 
other energy forms in the market place, and discussion 
Of: 


(a) potential impacts of such replacement; and 
(b) the pricing policies, and other considerations 
which would affect substitution; 


(3) Further potential for reducing demand for oi] through 
demand conservation not included in 1(b) above; 


(4) Further potential for augmenting the supply of 01] not 
included in l(a) above; and 


(5) Review of Canada's current capability to import oi] and 
the timing, costs, location and type of transporation 
and ancillary facilities which may be needed in the 
future to increase this capability, and the way in 
which particular markets might best be served in future 
by foreign oil. 


Further particulars in relation to certain of the above matters are set 
out in a document entitled "Outline for Submissions" which is attached 
to and forms part of this Order. 


4. Persons who wish to make a submission to the Board on those 
matters set out in paragraph 3 herein, or to adduce, make or place 
before the Board, facts and information by means of evidence, statements 
of position or opinions, shall, unless the Board otherwise orders, 


200 


Eye 


APPENDIX B 
Page: <3). Obs a 


state in their submission the official] language in 
which, and which of the cities enumerated in paragraph 
1 hereof, they wish to be heard; 


file and serve, on or before the 28th day of April, 
1978, upon the Secretary of the Board thirty-five (35) 
copies of their written submission in either of the 
official languages; 


serve, on or before the 8th day of May, 1978, upon each 
other person who has filed a written submission with 
the Board in response to the Board's Notice of Hearing, 
dated the 26th day of January 1978, as determined 
according to a list to be provided from time to time to 
all submittors by the Secretary of the Board, a copy of 
their written submission, and shal] file proof of 
service thereof with the Board; 


not be entitled to introduce into evidence by viva voce 
or written evidence, or otherwise any subject matter 
beyond the scope of the subject matter of this hearing; 


present witnesses who can answer to the matters con- 
tained in his written submission filed with the Board 
in cross-examination by Board Counsel and by other such 
persons in accordance with sub-paragraph (f); and 


be entitled to cross-examine witnesses of other such 
persons on the matters contained in their written 
submissions, provided such cross-examination and such 
matters are relevant to the matters set out in 
paragraph 3 herein. 


Submittors who wish to make a supplemental written submission 


at the close of the inquiry be and the same are hereby directed to 
submit, within one week of the close of the hearing, such written 
Supplemental submission, which such written supplemental submission 
shall be relevant to the matters set out in paragraph 3 herein. 


DATED at the City of Ottawa, in the Province of Ontario, this 


26th day of January, 1978. 


NATIONAL ENERGY BOARD 


G.G. Michaud 
for Brian H. Whittle, 
Secretary 
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NOTICE OF PUBLIC HEARING 


TAKE NOTICE THAT the National Energy Board's 
Public Inguiry into the supply of Canadian oil, the domestic 
demand for oil and for indigenous feedstocks, the import 
dependency of Eastern Canada and potential demand for 
imported oil in British Columbia and other parts of Canada 
presently served by indigenous oil, and related matters, 
convened by, Order No. OHR-1—-78 shall be held in’ the Clerks 
Deiicoy COUrEeHOUSe, Ol 4tEn Street, Siw. 5,7 in the city of 
Calgary in the province of Alberta commencing at 9:30 a.m. 
tocal stime.on. the (24th day of May, 1978, and at such other 
times and places in such of the cities of Vancouver in the 
province of British Columbia; Ottawa in the province of 
Ontario; Quebec City in the province of Quebec and Halifax 
in the province of Nova Scotia as the Board may determine 
having regard to the number of persons who have filed 
written submissions. 


The inquiry will be conducted in either-of the of- 
ficial languages and simultaneous interpretation facilities 
will be provided in both Ottawa and Quebec City. These 
Pacimutrosmwaialivolsow pe. provided. in: other locations if 1t 
appears from the written submissions filed with the Board 
that both official languages will be used in those 
locations. 


Interested parties may obtain a copy of the Order 
including the Outline for Submissions by writing to the 
Secretary of the Board at the Trebla Building, 473 Albert 
SUuseet,  Cutcawa,ontarto, KLA OES: or by telephoning 613=992- 
5506. 


DATE ONAL ene, Crtyi Or Ottawa,)in the ‘Province of 
Oitardo, sthus 2oth, day Of January, 19/8. 


NATIONAL ENERGY BOARD 


“Brian He. Whittle” 
Brian H. Whittle, 
secretary. 
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OUTLINE FOR SUBMISSIONS 


Submittors are encouraged to use, where applicable, the 
following outline in the preparation of material. Those 
wishing to provide the Board with supply oe demand esti- 
mates are requested to prepare a “base case" representing 
the levels of supply and demand which in their opinion are 
most realistic. The supply and demand categories outlined 
are based on the principles and procedures suggested at the 
Board's 1974 hearing in the matter of the exportation of OL) 
which also formed the basis for the 1975 and 1976 hearings 
on Canadian oil supply and requirements. 


Questions on this outline should be directed to the follow- 
ing members of the Board, statt storethe matters indicated: 


OL SUDDLY, = K.W. Vollman, Engineering Branch, 
Telephone Number (613) 996-2344 


oil demand - N.E. MacMurchy, Economics Branch, 
Telephone Number (613) 996-2225 


oll transporea— - T.S. Shwed, Engineering Branch, 
tion facilities Telephone Number (613) 996-3487 


1. RESERVES AND PRODUCIBILITY OF CANADIAN OIL 
Forecasts with respect to supply should present base case 
estimates of reserves and of the average annual ability to 
produce Canadian crude oil and equivalent, unrestricted by 
demand, ‘by provincesor terui cory tor thes per1adml 2731 9e 
for each of the following categories: 
(i) conventional crude oil from 

(a) established reserves at 1 January 1978 

(b) reserves additions to existing reservoirs 

(c) new discoveries in existing producing regions; 
(ii) pentanes plus from 


(a) established reserves at 1 January 1978 


(b) reserves additions; 
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(iti), Ol recoverable): trom oil ‘sands. by 
(a) surface mining 
COinhin Siti wceChn LoueS arid 

(AU) mtrontier -crude, orl) and equivalent. 


Romigmcncncase pOlLmiteareomuary. 1977) O1l report, the Board 
intends to publish separate supply determinations for light 
Bom oomnneayy  ornude Olle.) \ACCOrdingly, submittors are -en- 
couraged to use the above categories for each of a light and 
anheavy’ crude oll supply forecast. 


Ssubmitetors may Cchoose)-to: submit. airange of forecasts for 
each category to indicate the uncertainty regarding geo- 
logical, technological and economic assumptions. However, 
im each instance the submittor is encouraged to identify the 
forecast which he perceives as the most likely case. 


Submissions should outline the technique used to forecast 
each supply category and all major assumptions should be 
stated. Grouping of categories is discouraged because it 
makes. comparison of forecasts difficult. 


With respect to i(a) above the Board suggests that a pool by 
pool forecasting technique be used by those submittors who 
have access to the requisite data base. In order to assist 
the Board in assessing the supply-demand balance for various 
types Of crude, it is suggested that submittors present sub- 
totals by oil grade using the pool definitions of light and 
heavy. crude, oil) given in, Appendix 1. The Board expects that 
companies which are operators or major participants in any 
Om tne pools listed invyAppendix } will) submit a producibil- 
MtiyetOreeactroretnese pools. = White this, list. is intended 
to serve as a guideline, submittors may wish to provide data 
on alternative or additional pools where they feel this 
would Improve the accuracy of the forecast. 


Thee Board: requests, that “all spool producibility data be sub- 
HDetted inethe tormat.1)lustrated in Appendix 2. However, it 
PemnoOkwenomeCardnrs Intention to. Limit. data to those request- 
ed in Appendix 2. Submittors are encouraged to submit any 
additional data, such as decline curve analyses, economic 
limits, reservoir model studies and graphic performance 
analyses which they feel are pertinent to the matter of 
determining supply. 
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The following guidance is offered to assist submittors in 
completing Appendix 2. ; 


Section A 


Normally, field pools will be identified by completing the 
Spaces marked "FIELD™ and’ "POOL". (The vspaces (UNL Iawil beoe 
left blank except for: 


- cases listed in Appendix 1 where a unit, 
voluntary UNDE, Or enon=UnTe group rngson 
wells is to be studied; and 


- cases in which the submittor may wish to provide a 
single producibility forecast for a pool, but may wish 
to provide reservoir data (e.9g., recovery, £Lactors)) on 
a unit basis. In these cases the submittor would use 
as many forms as required for the reservoir data, with 
only the first Form “in thevsernres contaimingaaseooL 
DrOduUCIDIIILY torecast. 


Section B 


In cases where the submittor has adopted "proved" and "prob- 
able" reserves definitions, the producibility forecast 
should be in respect of proved reserves. The producibility 
forecast should include production expected in respect of 
development programs which are contemplated with a high 
degree of certainty. Producibility is defined as the 
estimated average annual ability to produce, unrestricted by 
demand but restricted by reservoir performance, well density 
and well capacity, oil sands mining capacity and field pro- 
cessing capacity, that could be achieved on 90 days' notice. 


Sect one 


Reservoir data should also relate to established or proved 
reserves. The Board is requesting these data to form a 
basis for comparing different producibility forecasts. 


Section D 


Information provided in Section D will assist the Board in 
assessing the potential for reserves additions from existing 
pools through infill drilling or improved recovery. Pro- 
jected reserves additions should be based on the submittor's 
view of what will be technologically feasible under present 
and anticipated economic conditions. 


214 


APPENDIX B 
Page § of 2] 


With respect to i (b) and i (c) submittors are encouraged to 
detail reserves additions by recovery mechanism and geologic 
horizon with perhaps some additional consideration to ranges 
of reasonable estimates, and division by geologic province. 
It would be helpful if major potential producing horizons 
within the several geologic systems were identified. As- 
sumptions regarding price, technology and lead times should 
be clearly stated. 


Because of differing opinions encountered in previous hear- 
ings, the Board would appreciate receiving as much detail 
and selaboration, With respect to .i°(b):. and (i)(c), as possible 
to assist it in examining this important aspect of supply. 


With respect to ii (a) the Board suggests that a forecasting 
technique based on individual gas processing plants be used 
by those submittors who have access to the requisite data. 


The Board intends to base its forecast of pentanes plus 
supply on the evidence received including evidence on in- 
dividual gas processing plants. A list of plants which the 
Board intends to review in detail is attached as Appendix 3. 


The Board expects that companies which are operators of or 
Major participants in any of these plants will submit a 
production forecast. This list is intended as a guide and 
submittors may wish to provide data on plants not listed in 
Appendix 3. 


The Board requests that all plant production data be 
submitted in a format illustrated in Appendix 4. In order 
to clarify some of the assumptions inherent in a production 
forecast for pentanes plus the Board would appreciate 
receiving supporting data where available such as: product 
Mrelas acu da) Clincti1On OF pool, reservoir pressure,,.anticipated 
production rates and product yields in cycling schemes. 
Operators, Of a plant» producing: NGL mix should provide.a 
forecast of NGL mix production accompanied by a percentage 
breakdown by component of total mix. 


With erespece lo. 11) (Db) isubmittors are: requested: to istate 
clearly assumptions regarding annual gas reserves additions, 
annual production rates from reserves additions and pentanes 
plus yields. 


ele 


APPENDIX B 
Page 9 of 21 


1 DOMESTIC DEMAND 


To place Canadian demand for oil in a total energy context, 
submittors are encouraged to present estimates of oil demand 
using a total energy-forecast approach. Submittors using 
such an approach are requested to provide a breakdown of 
Canadian energy demand by energy type including renewable 
energy. In order that comparative evaluations of the 
submitted oil forecasts can be made, all submittors are 
requested to make explicit the basic forecast assumptions 
such as economic growth, population growth, relative prices 
of various energy types, market shares, and expansion of 
energy types into geographic areas not presently using 

that energy form. 


The forecasts of total market sales of refined petroleum 
products should be adjusted for industry use and loss, 
exports and imports. Regional forecasts should also be 
adjusted for product transfers. The <separate concribucron 
of butanes Of gas plant 7origin) tovorl pproduct supply sas 
also to be distinguished, together with the proportion, 
where applicable, of foreign, origin onlin stotalerebinery 
runs. Submittors should provide a quantitative reconcili- 
ation of the respective forecasts of product Ssales@and iced] 
stock requirements in the format illustrated in Appendix 5. 


All forecasts of oil demand should be expressed in thousands 
of barrels per day and should be accompanied by actual data 
for one year or more. 


Submittors may choose to submit autange Oru OnecaseomtOgans 
dicate the uncertainty regarding economic and other assump- 
tions. However, in each instance submittors are encouraged 
to identify their base case i.e. the forecast: which) they 
perceive to be the most likely case. 


III. PRODUCT SALES 


The suggested level of detail for estimates of total market 
product sales is as follows: 


Forecast Period Demand, Actuals and 


estimates for 197/57, LONG je eo, 
1979 7 19807 Gel OB ooo Uaioe aor. 
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GEOGRAPHIC AREAS 

Atlantic 

Quebec 

Ontario 

Manitoba 

Saskatchewan 

Alberta 

Boveish Columbia 

Yukon and Northwest Territories 
Total Canada 


Ottawa Valley (these estimates should also be included in the 
total Ontario, forecast } 


East of the Ottawa Valley line 
West of the Ottawa Valley line 
PRODUCT CATEGORIES 


Motor Gasolines 
As described in 
Light Fuel Oil, Kerosene, Stove Oil 
Statistics Canada, 
Diesel Fuel Oil 
Publication 45-208 


i 


Heavy Fuel Oil 

Petrochemical Feedstock - those products intended for 
petrochemical processing that 
are manufactured in oil refining 
operations (including gases and 
petrochemical naphtha). 

Other products 


Total products 


217 


APPENDIX B 
Page ll of 21 


MARKET SECTOR DEMAND FOR OIL PRODUCTS 


Those submittors whose forecast approach permits them to 
break-out estimates of oil demand by market sector are asked 
to provide information on classes of end-use as follows: 


- residential 
- commercial 
- industrial 
~ thermal generation of electricity 
—- ' transportation — air 
road 
Paiiel 
Marine 
- petrochemical feedstocks 
- others 


A clear description of the criteria used should be given for 
each sector. 


OIL CONSERVATION 


Submittors who have prepared a base case forecast will have 
included the effects of some conservation measures. 
"Conservation measures' embrace: 


- those programmes designed specifically to reduce oil 
demand, and 


- those policies, whether general or specific, which 
may have a bearing on the consumption, conservation 
and price of any or all energy forms, and which may 
have a direct or indirect impact onvorl demana. 


The Board would like to know what submittors included for 
conservation in determining domestic demand in their base 
case. In addition, submittors are also encouraged to 
comment on and quantify any additional reductions in demand, 
by product category, resulting from conservation measures 
which, though feasible, are not anticipated to occur during 
the forecast period. 


REPLACEMENT OF OIL BY OTHER ENERGY FORMS 
Submittors providing estimates of the extent to which oil 


can be replaced by other energy forms in the market place 
should, if possible, provide estimates of the quanticiesso: 
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each energy type that are projected to replace oil - that is 
natural gas, coal, electricity, and renewable energy. Where 
possible, the types and quantities of the various grades of 

petroleum products, and source of any electricity projected 

to displace oil should be specified. 


Where estimates of the extent to which oil can be replaced 
by other energy forms have been derived by varying assump- 
tions used in the forecasts developed in response to part 
fe ynOnuwparagraphies fOruthelinguiry Order, it.is requested 
that a clear description be provided of the manner and 
degree in which each assumption was varied. 


Submittors should provide information on the impact of 
replacement of oil with other energy forms. 


Puposstolermeans Of replacing oil is to; expand natural gas 
sewer Ouoso lst tier bOard wins the assessment of ‘the extent to 
which natural gas has a potential to displace oil, submit- 
tors are requested to submit estimates of: 


Vy ene vexmtent eto uwhich orl, by! product) category, 
would, over the forecast period, lose market 
Share at the é@€xpense of gas if natural gas for 
utilities supplied by TransCanada PipeLines was 
provided at a Toronto city-gate price that 
increased in a manner as to maintain the present — 
Bomver CentrOob parity ‘value with crude. ol 
(refinery gate) at Toronto. 


UZ) sEStimates Or “the effect ‘on demand for oi]: in 
Canada, by product category, of specific changes, 
Say, fOr jexample, variations in the ratio of 
Eheyprice Of matural gas, to’crude oil reflecting 
changes of 5 per cent from the present base of 85 
per cent. 


Feedstock Requirements 


Submittors are requested to provide a breakdown of feedstock 
requirements and a reconcilation of total market product 
Sales as shown in Appendix 5. ~The Board.expects that some 
SUbmPtLOrs will have’ more than one crude oil demand estimate 
GUGtnG Mm ehee LO eccast period to reflect. their views on the 
potential replacement of oil by other energy forms and by 
conservation as discussed in the preceding sections. How- 
Very eenee board requests, that Ssubmittors clearly identify 
their base case estimates. 
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Forecast Period Demand, Actuals and Estimates 
for L975, 1976, 20s ly (1978, 1979 S0 
LOS Sel OO 0 anc. boo or. 


Area: East of Ottawa Valley Line 
West of Ottawa Valley Line 
Total Canada 


Feedstock Type: Canadian - Heavy crude oil (1l.e. 
Lloydminster Blend, Wain- 
wright, Viking-Kinsella, 
Chauvin, Fosterton, Bow 
River, Smiley Coleville, 
Midale Weyburn and other 
streams less than 25° 
APL). 

- Segregated Pentanes Plus 


- Synthetic Crude Oil 


- Other light and medium 
Cincluding# light vand 
medium imported under 
exchange). 


Foreign 


Submittors are requested to estimate the volume and type of 
imports, exports and transfers of petroleum products. The 
separate contibution of butanes of gas plant origin to fendi 
product supply should also be distinguished together with 
the proportion of foreign oll In totals net iner yarns. 


REFINERY FLEXIBILITY AND UPGRADING 


Submittors are requested to provide information 
including cost estimates and opinion on the following items: 


(1s) the flexibility of existing Lretinertes me 
process the various grades of crude oil 
available in a manner that would minimize 
petroleum product surpluses; 


(iets) the need for new or modified facilities in 
Canada to process synthetic crude oil 
(includes material from oil sands and heavy 
crude oil upgrading plants) and to upgrade 
heavy fuel oil so that oil supply surpluses 
would be minimized; and 
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(ata je che need (for facilities’.to upgrade heavy crude 
Orl intowlighter “feedstocks. 


fhe Board requests that submittors provide all relevant in- 
formation and the assumptions used, and the costs associated 
with the matters outlined in (ii) and (iii) above in con- 
Steamy O72 dol vars 


PORTS OF ENTRY AND OIL PIPELINE FACILITIES 


Where a submittor concludes that new oil import facilities 
will be required, the Board requests relevant information on 
Potential ports yom entry (and oi) pipeline facilities. .The 
Board) Kequests ;, without »restricting the Submattors:, that the 
following scenarios be presented: 


ep POCes.OL entry On the "Rast Coast: 
Or pOMesTOL entry Ol.the West ‘Coast: and 
Cy. pPOECS (OLventry on both the Bast and West Coasts. 


Diprespect (Of each scenario, the Board suggests that each 
Submission’ should: 


(ems veel iy tabi exictamg oil) pipeline 
and vessel discharge facilities, 
including the present installed 
Capacities, which could be used for 
the various scenarios; 


(i) indicate what capability exists for 
expanding the existing oil pipeline 
and vessel discharge capabilities 
including costs of such expansions; 


(iii) provide alternative possibilities of 
developing new pipeline and vessel 
discharge facilities including their 
COSsts, tnat could) be used. to meet 
Canada's future incremental import 
oil requirements; and 


(iv) provide any views on the impact on 
refiners now processing indigenous 
Ce MOO who nih Lubure,) wild: be 
Processing foreign oil. 
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submittors are requested to include relevant documentation, 
assumptions, calculations, illustrations, estimated costs in 
constant 1977 dollars and probable construction schedules in 
support of the submission. 
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NATIONAL ENERGY BOARD 


LIST OF POOLS AND POOL GROUPINGS 
FOR CRUDE OIL PRODUCIBILITY FORECAST 


LIGHT CRUDE OIL 
NORTHWEST TERRITORIES 


FIELD 
NORMAN WELLS 


Norman Wells 


POOL UNIT 


BRITISH COLUMBIA 


FIELD 


BLUEBERRY-TAYLOR PIPELINES 


Aitken Creek 
Blueberry 
Inga 

Other 


TRANS-PRAIRIE PIPELINES LTD. 


FOOL WNIT 


Gething oe 
Debolt = 
Inga = 


- BEATTON RIVER — TAYLOR 


Beatton River 
Beatton River West 
Crush 

Currant 

Milligan Creek 
Peejay 

Weasel 

Wildmint 

Other 


Halfway = 
Bluesky Gething = 
Halfway a 
Halfway = 
Hal fway = 
Halfway = 
Halfway ~ 
Hal fway = 


TRANS-PRAIRIE PIPELINES LTD., — BOUNDARY LAKE - TAYLOR 


Boundary Lake Unit No. 1 
Boundary Lake Unit No. 2 
Other 


TRUCKED OIL 


Trucked Oil 


FIELD 


BOW RIVER PIPE LINES LTD. 


Provost 
Other 


CREMONA PIPELINE 
Crossfield 
Harmattan Fast 


Harmattan Elkton 
Other 


FEDERATED PIPE LINES LID. 


Carson Creek North 
Carson Creek North 
Judy Creek 

Judy Creek 

Swan Hills 

Swan Hills 

Swan Hills South 
Virginia Hills 
Other 


Boundary Lake = 
Boundary Lake = 


FOI, WNIT 


GIBSON PETROLEUM OOMPANY LIMITED 


Bellshill Lake 
Thompson Lake 


GULF ALBERTA PIPE LINE 


Clive 

Clive 
Drumheller 
Duhamel 

Duhamel 

Erskine 

Fenn Big Valley 
Hussar 

Joffre 
Stettler 
Stettler 

West Drumheller 
Other 


Blairmore = 
Blairmore ~ 


D-2A - 


THE IMPERIAL PIPE LINE COMPANY LIMITED: ELLERSLIE 


Acheson 
Golden Spike 
Other 


D-3A = 
D-3A = 


THE IMPERIAL PIPE LINE COMPANY LIMITED: EXCELSIOR 


Excelsior 
Fairydell Bon Acco 
Other 


D-2 = 
D-3A = 
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FOOL UNIT 


THE IMPERIAL PIPE LINE COMPANY LIMITED: LEDUC 


Leduc Woodbend 
Leduc Woodbend 
Other 


D-2A - 
D-3A - 


THE IMPERIAL PIPE LINE COMPANY LIMITED: REDWATER 


Redwater 


MURPHY MILK RIVER PIPE LINE 


Coutts 
Manyberries 
Red Coulee 


NORCEN ENERGY RESOURCES LTD 


Joarcam 


D-3 = 


Total ot 
Total oa 
Total S 


Viking - 


PEACE RIVER OIL PIPE LINE OO. LID. 


Snipe Lake 
Sturgeon Lake 
Sturgeon Lake South 
Utikuma 

Other 


PEMBINA PIPE LINE LTD. 


Pembina 
Pembina 


Willesden Green 
Other 


BHL A - 
BHL A = 
Triassic A - 
Gilwood A 33% 
D-3 - 
BHL - 
D-3 = 
D-3 - 
KR Sand A - 


Cardium - 
Keystone Belly 

River B - 
Cardium A 70% 


RAINBOW PIPE LINE OOMPANY LTD. 


Mitsue 

Nipisi 
Rainbow 

Ra inbow 

I.S., Now I 
Rainbow 
Rainbow 

Dede NO Lr 
TS.5 Noe 2 
Rainbow 
Rainbow South 
Rainbow South 
Rainbow South 
Virgo 

Zama 

Other 


Gilwood A - 
Gilwood A 67% 
KR A - 
KR B a 
Other - 
KR F = 


RANGELAND PIPELINE COMPANY LIMITED 


Ferrier 
Ferrier 

Gilby 

Gilby 

Gilby 
Innisfail 
Joffre 
Medicine River 
Medicine River 
Medicine River 
Sundre 
Willesden Green 
Other 


Cardium D - 
Cardium E - 
Jurassic C ~ 
Mannville B - 


Glauconitic A - 
Jurassic A - 
Jurassic D - 
Rundle A = 
Cardium A 308% 


TEXACO EXPLORATION CANADA LTD. 


Bonnie Glen 
Glen Park 
Westerose 
Wizard Lake 
Other 


TRANSPRAIRIE PIPELINES LTD. 
Boundary Lake South 


Boundary Lake South 
Boundary Lake South 


D-3A - 
D-3A - 
D-3 - 
D-3A - 


: BOUNDARY LAKE SOUTH 


Triassic E - 
Triassic C ~ 
Triassic H - 


FIELD 


TWINING PIPELINE DIVISION 


Twining 


Twining 
Other 


VALLEY PIPE LINE 
Turner Valley 


TRUCK AND TANK CAR 


FOOL 


Rundle A & Lower 
Mannville A 
Rundle 


Rundle & Shallow 


Truck and Tank Car Total 
SASKATCHEWAN 
FIELD POOL 


WESTSPUR MEDIUM PIPE LINE: 


BATCHED LIGHT 


Flat Lake 
Freda Lake 
Sherwood 
Skinner 


WESTSPUR PIPE LINE OOMPANY: 


Ratcliffe 
Ratcliffe 
Frobisher 
Ratcliffe 


NATIONAL ENERGY BOARD 
LIST OF POOLS AND POOL GROUPINGS 
FOR CRUDE OIL PRODUCIBILITY FORECAST 


UNIT 


WIT 


S.E. SASKATCHEWAN LIGHT 


Alida Fast 
Carnduf f 
Elmore 
Ingoldsby 
Kenosee 
Parkman 


Queensdale Fast 
Rosebank 
Steelman 
Steelman 
Steelman 
Steelman 
Steelman 
Willmar 

Workman 

Other 


Total 

Midale 
Frobisher 
Frobicher Alida 
Tilston 

Tilston Souris 
Valley 
Frobisher Alida 
Frobisher Alida 
Midale 

Midale 

Midale 

Midale 

Midale 
Frobisher Alida 
Frobisher 


TRANS-PRAIRIE PIPELINES LTD. 


Daly 

Routledge 

North Virden Scallion 
Virden Poselea 

Other 


ONTARIO 


Ontario 


Mississippian 
Mississippian 
Mississippian 
Mississippian 


ONTARIO 


Total 


HEAVY CRUDE OIL 


FIELD 


BOW RIVER PIPE LINES LTD.: 


ALBERTA 
POOL 


HEAVY 


Taber 
Taber South 
Other 


Mannville 
Upper Mannville 
Upper Mannville 
Lower Mannville 
Lower Mannville 
Upper Mannville 
Mannville D 
Mannville B 


rrozre 


East Unit 
Vol. Unit 
Vol. Unit 
Vol. Unit 


Vol. Unit 

Vol. Unit No. l 
Unit IA 

Unit II 

Unit III 

Unit IV 

Unit VI 
Non-Unit 

Vol. Unit Nb. 1 


WIT 
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POOL 


B.P. EXPLORATION CANADA LIMITED 


Chauvin 
Chauvin South 
Chauvin South 
Chauvin South 
Chauvin South 
Other 


Mannville A 
Sparky A & B 
Sparky E 
Sparky H 


Lloydminster D 


HUSKY PIPELINE LTD. & MANITO PIPELINES LTD. 


Lloydminster 
Lloydminster 
Viking Kinsella 
Wainwright 
Wildmere 


Other 
TRUCK AND TANK CAR 


Cessford 
Other 


PIELD 


Sparky C & GPA 
Sparky & GP C 
Wainwright B 
Wainwright & Spa 
Lloydminster A & 
Sparky B 


SASKATCHEWAN 


FOOL 


HUSKY PIPELINE LTD. & MANITO PIPELINES LTD. 


Aberfeldy 

South Aberfeldy 
Dulwich 

Epping 

South Epping 
S.W. Epping 
Furness 

Golden Lake North 
Golden Lake North 
Golden Lake South 
Golden Lake South 
Gully Lake 

Gully Lake 
Lashburn 

Lone Rock 
Tangleflags 
Other 


BOW RIVER PIPE LINES LTD. 


Coleville 
Dodsland 


Dodsland 
Eureka 

North Hoosier 
North Hoosier 
Plato 

Smiley Dewar 
Other 


SOUTH SASKATCHEWAN PIPE LINE 


Battrum 
Cantaur Main 
Dollard 
Fosterton 
Gull Lake North 
Instow 

Main Success 
North Premier 
Rapdan 

South Success 
Suffield 
Verlo 

Other 


Sparky 

Sparky 

Sparky 

Sparky & GP 
Sparky & GP 
Sparky 

Sparky 

Sparky & Waseca 
Sparky & Waseca 
Sparky 

Waseca 

Waseca 

Waseca 

Waseca 

Sparky 

Total 


Bakken 
Viking 


Viking 
Viking 
Bakken 
Basal Blairmore 
Viking 
Viking 


COMPANY 


Roseray 
Cantaur 
Upper Shaunavon 
Roseray 
Upper Shaunavon 
Upper Shaunavon 
Roseray 
Roseray 
Upper Shaunavon 
Roseray 
Upper Shaunavon 
Roseray 


BLA ena eal 


E 


rky Aa 


WIT 


Aberfeldy Unit 
Voluntary Unit 


Non-Unit 

Unit No. 1 
Vol. Unit No. 1 
Vol. Unit 
Non-Unit 


Vol. Unit Nb. 1 
Non-Unit 
Vol. Unit 


Eagle Lake Vol. 
Unit 
Gleneath Unit 
South Unit 
Vol. Unit 
Vol. Unit 


Unit No. 1 
Unit 
Unit 
Main Unit 
Unit 
Unit 
Unit 
Unit No. 3 
Unit 
Unit 
Unit No. 2 
Unit 


WESTSPUR PIPE LINE COMPANY — S.E. SASKATCHEWAN MEDIUM 


Benson 

Innes 

Lost Horse Hill 
Midale 

Midale 
Viewfield 
Weyburn 
Weyburn 

Other 


Midale 
Frobisher 
Frobisher Alida 
Central Midale 
Central Midale 
Frobisher 
Midale 

Midale 


Unit 


Vol. Unit No. 1 
Unit 

Non-Unit 
Non-Unit 

Unit 

Non-Unit 
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APPENDIX 2 
A. NATIONAL ENERGY BOARD BLED: 
CRUDE OIL PRODUCIBILITY FORECAST 

POOL: CONT? s 
SUBMITTOR: DATE: 
ee ener OA ee pawanye eee AP 
B.  PRODUCIBILITY FORECAST oe OIL RESERVOIR DATA 

From For 
Established Reserves at 1-1-78 Established Reserves at 1-1-78 
YEAR BARRELS PER DAY 
1978 Area, acres 
r979 Average pay, ft 
1980 Rock volumes, acre-ft 
1981 Porosity, % 
1982 Connate water, % 
1983 Shrinkage, % 
1984 Taieicl OL imi place, MSTB .).) 
1985 
1986 Hor. permeability, md 
1987 Vert. permeability, md 
1988 Pressure-datum, ft. ss. 
1989 Initial pressure, psia 
1990 Intcialorl viscosity, cp 

Current pressure, psSia 

1991 Current oil viscosity, cp 
1992 
1993 Primary recovery, % 
1994 Improved recovery, % 
1995 Improved recovery mechanism 


Total recoverable oil, MSIB 


Cumulative oil production 
tofl—l-78,. MSTB 


dD. POTENTIAL RESERVES ADDITIONS 


DRILLING POTENTIAL 


No. of Wells Recoverable Oil, MSTB 
Comments 


IMPROVED RECOVERY POTENTIAL 
Method Recoverable Oil, MSTB 
Comments 
ee ee ee eee ae eee eR ee ve eu We 
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Gas Plant 


Acheson 


Bonnie Glen 


Boundary Lake South 


Brazeau River 
Brazeau River 
Burnt Timber 
Caroline 
Caroline 


Carson Creek 


Carstairs-Crossfield 


Cessford 


Cochrane 


Crossfield 
Crossfield East 
Dunvegan 

Edson 


Ellerslie 


Empress 


Empress 


Ferrier 


Ferrier 


Fort Saskatchewan 


Ghost Pine 
Ghost Pine 
Gilby 

Gold Creek 
Golden Spike 
Greencourt 
Harmattan 
Homeg len-Rimbey 
Hussar 
Innisfail 

Judy Creek 
Jumping Pound 
Kaybob 

Kaybob South 
Kaybob South 
Leduc-Woodbend 
Lone Pine Creek 


Lone Pine Creek 


Minnehik-Buck Lake 


Location 


2-53-26W4 


SW17-47-27W4 
14-85-13W6 
6-10-44-12W5 
12-46-14W5 
7-13-30-7W5 
12-36-34-6W5 
SW20-34-4W5 
4-23-61-1™45 
6-3-30-2W5S 
2-28-24-1 2W4 


16-26-4W5 


10-2-26-2W4 
9-14-28-1W5 
15-3-81-4W6 
SW11-53-1 8WS 


4-51-24W4 


12-20-1W2 


11-20-1W2 


2-6-41-™W5 


1-20-39-7W5 


14-55-22W4 


8-11-31-21W4 
4-33-31-23W4 
15-22-40-3W5 
NW26-67-SW6 
22-51-27W4 
9-26-59-9W5 
NE27-31-4W5 
5-44-1W5 
13-36-24-21W4 
1—3-35=1W5 
15-25-64-11W5 
13-13=25-o05 
8-9-64-15W15 
15-59-18W5 
1812-62-20W5 
2-34-50-26W4 
6-27-29-28W4 
6-23-30-28W4 


10-5-46-6W5 


Operator 


Canadian Propane Gas and Oil 
of Alberta Ltd. 


Texaco Exploration Canada Ltd. 
Imperial Oil Ltd. 

CDC Oil and Gas Limited 
Hudson's Bay Oil & Gas Oo. Ltd. 
Shell Canada Resources Limited 
Altana Exploration Company 
Hudson's Bay Oil & Gas Co. Ltd. 
Mobil Oil Canada, Ltd. 

Home Oil Company Limited 
Hudson's Bay Oil & Gas Co. Ltd. 


Alberta Natural Gas Company Ltd. 
(straddle plant) 


Petrogas Processing Ltd. 
Amoco Canada Petroleum Oo. Ltd. 
Anderson Exploration Ltd. 
Hudson's Bay Oil & Gas Oo. Ltd. 


Edmonton Liquid Gas Ltd. 
(straddle plant) 


Dome Petroleum Ltd. 
(straddle plant) 


Pacific Petroleums Ltd. 
(straddie plant) 


Amerada Minerals Corp. of Canada 
Ltd. 


Seafort Petroleum Ltd. 


Chevron Standard Ltd. 
(reprocessing facility) 


Gulf Oil Canada Ltd. 

Mobil Oil Canada Ltd. 

Texaco Exploration Canada Ltd. 
Atlantic Richfield Canada Ltd. 
Imperial Oil Ltd. 

Petrofina Canada Ltd. 

Canadian Superior Oil Ltd. 
Gulf Oil Canada Ltd. 

CDC Oil and Gas Ltd. 

Shell Canada Resources Itd. 
Imperial Oil Ltd. 

Shell Canada Resources Itd. 
Pacific Petroleums Ltd. 
Chevron Standard Ltd. 

Hudson's Bay Oil & Gas Co. Ltd. 
Imperial Oil Ltd. 

Canadian Superior Oil Ltd. 
Hudson's Bay Oil & Gas Oo. Ltd. 


CanDel Oil Ltd. 


Mitsue 
Nevis 
Nevis 
Nipisi 


Olds 


Paddle River 


Pembina 


Pembina 
Pincher Creek 
Quirk Creek 
Rainbow 
Rainbow 
Rainbow 
Redwater 
Ricinus 
Rosevear 


Simonette 


Strachan (Ram River) 


Strachan 


Sturgeon Lake South 


Swan Hills 
Sylvan Lake 
Sylvan Lake 
Turner Valley 
Waterton 
Whitecourt 
Wildcat Hills 


Wilson Creek 


Wimborne 
Windfall 
Worsley 


Steelman 


Taylor 
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30-72-4W5 
15-22-39-22W4 
9-33-38-22W4 
30-72-4W5 
6-18-23-1W5 


13-6-57-8W5 


13-24-48-7W5 


13-22-49-10W5 
23-4-29N4 
4-21-4W5 
10-10-109-8W6 
12-23-110-76 
10-110-6W6 
29-57-21W4 
11-30-36-8W5 
33-54-15W5 
6-63-25W5 
6-2-37-10W5 
11-35-37-MW5 
2-69-22W5 
1-8-70-10W5 
1-21-38-2W5 
14-32-37-3W5 
14-6-20-2W5 
20-4-30W4 
12-26-59-11W5 
6-16-26-SW5 


1-29-43-4W5 


4-12-34-20W4 
8-17-60-15W5 
7-22-87-7™W6 
21-4-SW2 


Chevron Standard Ltd. 
Chevron Standard Ltd. 
Gulf Oil Canada Ltd. 
Amoco Canada Petroleum Oo. Ltd. 


Amerada Minerals Corp. of Canada 
Ltd. 


Canada-Cities Service, Ltd. 


Amoco Canada Petroleum Oo. Ltd. 
(formerly Gliad plant) 


Texaco Exploration Canada Ltd. 
Gulf Oil Canada Ltd. 

Imperial Oil Ltd. 

Aquitaine Company of Canada Ltd. 
Imperial Oil Ltd. 

Mobil Oil Canada, Ltd. 

Imperial Oil Ltd. 

Amoco Canada Petroleum Oo. Ltd. 
Sun Oil Company Ltd. 

Shell Canada Resources Ltd. 
Aquitaine Company of Canada Ltd. 
Gulf Oil Canada Ltd. 

Hudson's Bay Oil & Gas Oo. Ltd. 
Shell Canada Resources Ltd. 
Chevron Standard Ltd. 

Hudson's Bay Oil & Gas Oo. Itd. 
Western Decalta Petroleum Ltd. 
Shell Canada Resources Ltd. 
Pacific Petroleums Ltd. 
Petrofina Canada Ltd. 


Amerada Minerals Corp. of Canada 
Ltd. 


Mobil Oil Canada, Ltd. 
Amoco Canada Petroleum Oo. Ltd. 
Shell Canada Resources Ltd. 


Steelman Gas Ltd. 
(Dome Petroleum) 


Westcoast Petroleum Ltd. 


NATIONAL ENERGY BOARD 


LIST OF PLANTS 


FOR PENJANES PLUS 


PRODUCTION FORECAST 
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APPENDIX 4 
NATIONAL ENERGY BOARD PLANT: 
PENTANES PLUS PRODUCTION FORECAST SUBMITTOR: 
DATE: 
PRODUCTION FORECAST 1977 
FROM ESTABLISHED RESERVES AVERAGE GAS COMPOSITION 
AT 1-1-78 (MOL PERCENT) 
YEAR BARRELS PER DAY COM PONENT PLANT INLET PLANT SALES 
GAS GAS 
1978 Methane 
LOT Ethane 
1980 Propane 
Butanes 
1981 Pentanes+ 
1982 Nitrogen 
1983 Hydrogen 
1984 Sulphide 
1985 Other 
1986 
Loe7 If the pentanes plus is produced as part 
1988 of an NGL mix stream, what percentage of 
1989 the mix is constituted by pentanes plus? 
1990 
1991 If liquids are produced into a pipeline 
1992 system, identify the system. 
1993 
1994 
1995 
GAS RESERVES OF POOLS DEDICATED TO PLANT 
POOL GAS PURCHASER* CURRENT INITIAL CUMULATIVE 
PRODUCTION RESERVES PRODUCTION 
RATE (MMCFD) AT 1-1-78 


(BCF @ 14.73 PSIA) 


* If there is more than one gas purchaser for any one pool, indicate all 
purchasers and percentage of pool total contracted by each. 
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APPENDIX 5 


RECONCILIATION OF TOTAL MARKET PRODUCT SALES 
& FEEDSTOCK REQUIREMENTS 


Thousands Oorm Barrels sPeraDay 


1373 


East of the West of the 
Ottawa Valley Ottawa Valley ‘Total 


Line Line Canada 
Total market product sales 135 862 1595 
Deduct Product imports (28) (12) (40) 
Add Product exports 55 Bz 87 
Net exports/( imports) yagi 20 47 
Net product transfers out/(in) 30 (30) - 
Industry use and loss & other 
adjustments eee) Bie} nO 
Total feedstock requirements 823 886 1709 
Deduct gas plant butanes supplied 
to refineries - (63) (ers: 
Deduct foreign feedstock refined (816) (1) (817) 
Canadian feedstock refined 7 872 879 
Canadian feedstock by type: 
Heavy Crude Oil = 18: qh) 
Segregated Pentanes Plus = sat ou 
Synthetic Crude = 30 30 
Other Light and Medium 7 qske 745 
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ESTABLISHED RESERVES OF CONVENTIONAL CRUDE OIL APPENDIX C 


NEB Estimates 


NORTHWEST TERRITORIES 


1. Norman Wells 
Norman Wells 


Total 


BRITISH COLUMBIA 


1. Blueberry - Taylor Pipelines 
Aitken Creek - Gething 
Blueberry - Debolt 
Eagle Belloy (85%) 

Inga - Inga 
Other 


Total 


2. Trans-Prairie Pipelines Ltd.: Beatton River - Taylor 
Beatton River - Halfway 
Beatton River West - Bluesky Gething 
Eagle Belloy (15%) 
Milligan Creek - Halfway 
Peejay - Halfway 
Weasel - Halfway 
Wildmint - Halfway 
Other 


Total 


3. Trans-Prairie Pipelines Ltd.: Boundary Lake - Taylor 
Boundary Lake Unit No. 1 
Boundary Lake Unit No. 2 
Other 


Total 


oa.) 


Initial 

Recoverable 

Reserves 
MMstb 


60.0 


60.0 


6.4 
13:9 
13.2 
36.0 

22 


71.3 


0 
4.6 
2.3 
40.1 
56.6 
1 
LS 
9.4 


147.9 


117.0 
74.0 
(Al | 


212.1 
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Cumulative Remaining 
Production Reserves 
to 1/1/78 at 1/1/78 
MMstb MMstb 
22.1 St 
22.1 37.9 
5.0 14 
10.9 2.6 
0.8 12.4 
24.9 a 
13 0.9 
42.9 28.4 
6.8 Zi 
3.0 1.6 
0.1 22 
378 2.8 
50.6 6.0 
12.4 bil 
ve 0.8 
i 1.9 
124.8 23:1 
59.3 Shu 
46.4 27.6 
15.3 5.8 
121.0 91.1 
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Initial Cumulative Remaining 
Recoverable Production Reserves 
Reserves to 1/1/78 at 1/1/78 
MMstb MMstb MMstb 
4. Trucked Oil (B.C. Total) 
Trucked Oil 5.8 2.6 gee 
Total 5.8 2.6 ee 
BRITISH COLUMBIA TOTAL 437.1 291.3 145.8 
ALBERTA 
1. Bow River Pipe Lines Ltd.: Light & Medium 
Provost - Viking CAK 57.6 27.6 30.0 
Other 10.6 1.7 8.9 
Total 68.2 29.3 38.9 
2. Bow River Pipe Lines Ltd.: Heavy 
Bantry - Mannville A 40.6 23.9 16.7 
Countess - Upper Mannville B 6.9 Sil 3:2 
Countess - Upper Mannville D 27.6 14.0 13.6 
Countess - Upper Mannville H 15.8 6.8 9.0 
Countess - Upper Mannville 0 Thea re 6.4 
Grand Forks - Upper Mannville B 6.8 14 5.4 
Grand Forks - Lower Mannville D 34.2 7.0 7A lg 
Grand Forks - Lower Mannville K TE) 1.9 5.8 
Hays - Lower Mannville A 9.4 5) 37 
Lathom - Upper Mannville A 11.3 5G 6.0 
Taber - Mannville D 13.4 6.8 6.6 
Taber South - Mannville B a! 9.2 1.9 
Other 84.0 37.8 46.2 
Total 216.3 124.6 151.7 
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Initial Cumulative Remaining 
Recoverable Production Reserves 
Reserves to 1/1/78 at 1/1/78 
MMstb MMstb MMstb 
3. BP Exploration Canada Limited 
Chauvin - Mannville A yet Ocd 2.4 
Chauvin South - Sparky A&B AMES! 4.1 rie 
Chauvin South - Sparky E 25 dt 1.4 
Chauvin South - Sparky H 3.9 0.7 3.2 
Chauvin South - Lloydminster D ie, 1.0 0.7 
Other 6.8 2.5 43 
Total 33.9 14.7 19.2 
4. Cremona Pipeline 
Crossfield - Cardium A 17:5 16.0 1.9 
Harmattan East - Rundle 80.8 47.4 33.4 
Harmattan Elkton - Rundle C 58.2 40.3 1g 
Other 33.0 2325 9.5 
Total 189.9 127.2 62.7 
5. Federated Pipe Lines Ltd. 
Carson Creek North - BHL A 40.2 16.7 23:5 
Carson Creek North - BHL B 124.1 58.4 65.7 
Judy Creek - BHL A 390.0 203.4 186.6 
Judy Creek - BHL B 125.0 66.2 58.8 
Swan Hills - BHL A&B 778.0 379.7 398.3 
Swan Hills - BHL C 190.0 80.5 109.5 
Swan Hills South - BHL A&B 452.8 211.2 241.6 
Virginia Hills - BHL 155.0 94.3 60.7 
Other 30.3 1.2 18.6 
Total 2285.4 1122.1 1163.3 
6. Gibson Petroleum Company Limited 
Bellshill Lake - Blairmore 49.9 28.5 21.4 
Thompson Lake - Blairmore 41 2.6 15 
Total 54.0 31.1 22.9 
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Initial » Cumulative Remaining 
Recoverable Production Reserves 
Reserves to 1/1/78 at 1/1/78 
MMstb MMstb MMstb 
7. Gulf Alberta Pipe Line 
Clive - D-2A 21.6 15 14.1 
Clive - D-3A 43.4 17.6 25.8 
Drumheller - D-2B 10.3 43 6.0 
Duhamel - D-2A 5.8 52 0.6 
Duhamel - D-3B i 5.8 iy 
Erskine - D-3 24.2 19:3 49 
Fenn Big Valley - D-2A 239.0 165.2 73.8 
Hussar - Glauconitic A 20.6 12.4 8.2 
Joffre - D-2 70.6 34.1 36.5 
Stettler - D-2A 25.0 219 3.1 
Stettler - D-3A 23.2 14.4 8.8 
West Drumheller - D-2A 29.8 22.4 74 
Other 162.2 115.5 46.7 
Total 683.2 445.6 237.6 
8. Husky Pipeline Ltd. & Manito Pipelines Ltd. 
Lloydminster - Sparky C and GP A 8.8 5.1 af 
Lloydminster - Sparky and GP C 22.9 12.1 10.8 
Viking Kinsella - Wainwright B 27.9 3.9 23.6 
Wainwright - Wainwright & Sparky A 62.7 36.5 26.2 
Wildmere - Lloydminster A & Sparky B 15.4 2.8 12.6 
Other 24.1 10.1 14.0 
Total 161.4 70.5 90.9 
9. The Imperial Pipe Line Company, Limited: Ellerslie 
Acheson - D-3A 107.9 FLT 36.2 
Golden Spike - D-3A 210.0 154.7 55.3 
Other 60.3 37.2 23.1 
Total 378.2 263.6 114.6 
10. The Imperial Pipe Line Company. Limited: Excelsior 
Excelsior - D-2 24.5 20.0 45 
Fairydell Bon Accord - D-3A 11.5 8.4 aa 
Other 47 ou 1.0 
Total 40.7 32.1 8.6 
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Initial Cumulative Remaining 
Recoverable Production Reserves 
Reserves to 1/1/78 at 1/1/78 
MMstb MMstb MMstb 
11. The Imperial Pipe Line Company, Limited: Leduc 
Leduc Woodbend - D-2A 89.0 85.8 Bed 
Leduc Woodbend - D-3A 243.5 222.9 20.6 
Other 42.0 aT 43 
Total 374.5 346.4 28.1 
12. The Imperial Pipe Line Company, Limited: Redwater 
Redwater - D-3 797.0 624.2 172.8 
Total 797.0 624.2 172.8 
13. Murphy Milk River Pipe Line 
Coutts - Total 45 1.5 3.0 
Manyberries - Total 47 1.6 ail 
Other 10.8 79 2.9 
Total 20.0 11.0 9.0 
14. Norcen Energy Resources Ltd. 
Joarcam - Viking 94.4 82.0 12.4 
Total 94.4 82.0 12.4 
15. Peace River Oil Pipe Line Co. Ltd. 
Goose River - BHL 49.2 20.7 28.5 
Kaybob - BHL A 114.0 66.6 47.4 
Kaybob South - Triassic A 87.5 36.8 50.7 
Nipisi - Gilwood A(39%) 117.0 51.8 65.2 
Simonette - D-3 57.8 26.8 31.0 
Snipe Lake - BHL 78.0 373 40.7 
Sturgeon Lake - D-3 22.8 157 yal 
Sturgeon Lake South - D-3 157.0 82.4 74.6 
Utikuma - KR SAND A (16%) 5.6 18 3.8 
Other 143.1 55.2 87.9 
Total 832.0 395.1 436.9 
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16. Pembina Pipe Line Ltd. 


Pembina - Cardium 


Pembina - Keystone Belly River B 
Willesden Green - Cardium A(70%) 


Other 


Total 


17. Rainbow Pipe Line Company, Ltd. 


Mitsue - Gilwood A 
Nipisi - Gilwood A(61%) 
Rainbow - KR A 
Rainbow - KR B 

1S. No. 1 Other 
Rainbow - KR F 
Rainbow - KR AA 

1S. No. 11 Other 

IS. No. 2 Total 
Rainbow Other 
Rainbow South - KR A 
Rainbow South - KR B 
Rainbow South - KR E 
Utikuma Keg River A(84%) 
Virgo - Total 

Zama - Total 

Other 


Total 
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Initial 
Recoverable 
Reserves 
MMstb 


1367.3 
60.1 
146.8 
134.2 


1708.4 


341.0 
183.0 
EL 
171.6 
81.0 
112.0 
78.3 
18.1 
28.0 
76.6 
19.4 
32.8 
20 
29.4 
35.9 
leh) 
74.1 


1450.0 


ry 
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Cumulative Remaining 

Production Reserves 

to 1/1/78 at 1/1/78 

MMstb MMstb 

851.9 515.4 
22.] 37.4 
48.0 98.8 
43.4 90.8 
966.0 742.4 
149.7 19h3 
81.1 101.9 
31.9 39.2 
76.7 94.9 
33.4 47.6 
50.0 62.0 
ot 51.2 
Vai) 5.4 
10.7 17.3 
32.0 44.6 
8.3 1 
11.4 21.4 
9.3 15.9 
9.6 19.8 
27.0 8.9 
49.7 22.8 
2513 48.8 
645.9 804.1 
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Initial Cumulative Remaining 
Recoverable Production Reserves 
Reserves to 1/1/78 at 1/1/78 
MMstb MMstb MMstb 
18. Rangeland Pipeline Company Limited 
Ferrier - Cardium D 12.1 OZ 6.9 
Ferrier - Cardium E 30.5 6.4 24.1 
Gilby - Jurassic B 2a.1 a7 13.4 
Gilby - Mannville B 151 41 11.0 
Gilby - Viking A 16.2 14.3 ig 
Innisfail - D-3 74.4 48.9 2530 
Medicine River - Glauconitic A 13.7 48 8.9 
Medicine River - Jurassic A M3 7.0 43 
Medicine River - Jurassic D 13.4 5.7 hak 
Sundre - Rundle A 32.0 22.] G3 
Willesden Green - Cardium A(30%) 63.0 20.6 42.4 
Other 178.8 T21 106.7 
Total 483.6 221.5 262.1 
19. Texaco Exploration Canada Ltd. 
Bonnie Glen - D-3A 460.3 282.9 177.4 
Glen Park - D-3A 21.1 12.9 8.2 
Westerose - D-3 133.4 67.5 65.9 
Wizard Lake - D-3A 323.0 187.5 135.5 
Other 10.3 9.3 1.0 
Total 948.1 560.1 388.0 
20. Trans-Prairie Pipelines Ltd.: Boundary Lake South 
Boundary Lake South - Triassic C 4.1 1.1 3.0 
Boundary Lake South - Triassic E 23.8 tA 16.7 
Other 1.6 0.1 1.5 
Total 29.5 8.3 21.2 
21. Twining Pipeline Division 
Twining - Rundle A and LM A 22.4 7.8 14.6 
Twining North - Rundle rm 2.2 Ne 
Other 3.6 0.8 2.8 
Total 33.7 10.8 22.9 
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22. Valley Pipe Line 
Turner Valley - Rundle & Shallow 


Total 


23. Truck and Tank Car (Light) 
Total 
24. Truck and Tank Car (Heavy) 
Cessford - Total 
Other 
Total 
25. Undefined and Confidential 
Light 


Heavy 


Total 


ALBERTA TOTAL 


20 


Initial 
Recoverable 
Reserves 
MMstb 


141.5 


141.5 


48 


28.] 
24.2 


52.9 


41.5 
ie] 


49.2 


11190.8 
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* Cumulative 

Production 

to 1/1/78 
MMstb 


128.0 


128.0 


3.6 


17.0 
Wee 


28.9 


8.1 
Eg 


10.0 


6302.6 


Remaining 
Reserves 
at 1/1/78 
MMstb 


[Bhs 


13.5 


1.2 


Tey 
123 


24.0 


33.4 
9.8 


39.2 


4888.2 
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Initial Cumulative Remaining 

Recoverable Production Reserves 

Reserves to 1/1/78 at 1/1/78 

MMstb MMstb MMstb 
SASKATCHEWAN 
1. Husky Pipeline Ltd. & Manito Pipelines Ltd. 
Aberfeldy - Sparky, Aberfeldy Unit 33.0 a 10.3 
South Aberfeldy - Sparky, Voluntary Unit 10.9 6.9 4.0 
Dulwich - Sparky Paw 8.9 3.2 
Epping - Sparky and G.P., Non-Unit 134 8.9 42 
South Epping - Sparky and G.P., Unit No. 1 18.3 11.8 6.5 
S.W. Epping Sparky Vol. Unit No. 1 6.5 333 3.2 
Furness - Sparky Ds 15 0.8 
Golden Lake North - Waseca & Sparky, Vol. Unit 1h2 6.3 49 
Golden Lake North - Waseca & Sparky, Non-Unit 23 13 1.4 
Golden Lake South - Sparky 305 1.4 2.1 
Golden Lake South - Waseca hs) 4.1 5.4 
Gully Lake - Waseca, Vol. Unit No. 1 5.6 as 33 
Gully Lake - Waseca, Non-Unit 330 1.3 L2 
Lashburn - Waseca, Vol. Unit oie 4.0 ms} 
Lone Rock - Sparky Ful 6.9 0.8 
Tangleflags (Total) 1:5 41 11.4 
Other 45.0 24.3 20.7 
Total 205.7 120.0 85.7 
2. Bow River Pipe Lines Ltd. (Heavy Blend) 

Coleville - Bakken 46.3 31.0 15.3 
Dodsland - Viking, Eagle Lake, Vol. Unit 14.8 8.7 6.1 
Dodsland - Viking, Gleneath Unit 14.3 8.0 6.3 
Eureka - Viking, South Unit 95 a3 42 
North Hoosier - Bakken, Vol. Unit 6.5 33 ge 
North Hoosier - Basal Blairmore, Vol. Unit 3.8 2.4 1.4 
Smiley Dewar - Viking 32.7 21.8 10.9 
Other Pa ie) 18.3 9.2 
Total 155.4 98.8 56.6 
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Initial * Cumulative Remaining 
Recoverable Production Reserves 
Reserves to 1/1/78 at 1/1/78 
MMstb MMstb MMstb 
3. South Saskatchewan Pipe Line Company 
Battrum - Roseray, Unit No. 1 36.1 23.0 13.1 
Cantuar Main - Cantuar, Unit 25.0 18.5 6.5 
Dollard - Upper Shaunavon, Unit 85.6 70.4 15.2 
Fosterton - Roseray, Main Unit 64.2 49.2 15.0 
Gull Lake North - Upper Shaunavon, Unit 19.6 16.6 3.0 
Instow - Upper Shaunavon, Unit 51.0 39.0 12.0 
Main Success - Roseray, Unit Let 15.1 2.0 
North Premier - Roseray, Unit No. 3 13.2 11.4 1.8 
Rapdan - Upper Shaunavon, Unit 19:3 11.7 7.6 
South Success - Roseray, Unit 23.3 18.5 48 
Suffield - Upper Shaunavon, Unit No. 2 5.0 Ad TES) 
Verlo - Roseray, Unit 12.0 49 ifs 
Other 180.9 117.6 63.3 
Total 592.3 398.6 153.7 
4. Westspur Pipe Line Company - S.E. Saskatchewan Medium 
Benson - Midale, Unit 10.5 7.0 oe 
Innes - Frobisher 1333 8.7 46 
Lost Horse Hill - Frobisher Alida, Vol. Unit No. 1 Ve) 9.7 2.8 
Midale - Central Midale, Unit 109.4 79.2 30.2 
Midale - Central Midale, Non-Unit 8.0 45 35 
Viewfield - Frobisher 9.0 3.2 5.8 
Weyburn - Midale, Unit 332) 222.1 110.0 
Weyburn - Midale, Non-Unit 6.7 43 2.4 
Other 93.1 60.3 32.8 
Total 594.6 399.0 195.6 
5. Westspur - Medium Pipe Line - Batched Light 
Flat Lake - Ratcliffe, Vol. Unit No. 1 11.8 6.3 5.9 
Freda Lake - Ratcliffe 3.0 1.6 14 
Sherwood - Frobisher 11.4 8.6 2.8 
Skinner Lake - Ratcliffe 2.0 0.8 i 
Total 28.2 173 10.9 
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Initial Cumulative Remaining 

Recoverable Production Reserves 

Reserves to 1/1/78 at 1/1/78 

MMstb MMstb MMstb 
6. Westspur Pipe Line Company - S.E. Saskatchewan Light 
Alida East - Alida, Unit 122 10.2 2.0 
Carnduff - Midale, East Unit 17.0 15.0 2.0 
Elmore - Frobisher Vol. Unit 14.0 8.3 5.7 
Ingoldsby - Frobisher Alida, Vol. Unit 17.0 11.8 Hid 
Kenosee - Tilston, Vol. Unit 12.5 We) 46 
Parkman - Tilston Souris Valley 18.8 15.1 3:7 
Queensdale East-Frobisher Alida, Non-Unit 10 199 93 
Rosebank - Frobisher Alida, Vol. Unit No. 1 ZED 19.9 2.6 
Steelman - Midale, Unit 1A 60.5 45.1 15.4 
Steelman - Midale, Unit II 52.9 43.1 9.8 
Steelman - Midale, Unit Ill 26.7 209 52 
Steelman - Midale, Unit IV 33.5 24.0 9.5 
Steelman - Midale, Unit VI 58.2 50.1 8.1 
Willmar - Frobisher Alida, Non-Unit 19.0 13.6 5.4 
Workamn - Forbisher, Vol. Unit No. 1 10.9 8.7 Die 
Other 7d aa) 206.0 66.1 
Total 677.0 520.2 156.8 
SASKATCHEWAN TOTAL 2213.2 1553.9 659.3 
MANITOBA 
1. Trans-Prairie Pipelines Ltd. 

Daly - Mississippian Dow 18.1 4.1 
North Virden Scallion - Mississippian 70.4 49.2 ZZ 
Routledge - Mississippian 14.8 12.6 22 
Virden Roselea - Mississippian 47.0 Siz 15.8 
Other 9.2 vs 2.0 
Total 163.6 118.3 45.3 
MANITOBA TOTAL 163.6 118.3 45.3 
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ONTARIO 


1. Ontario 


ONTARIO TOTAL 


CANADA - TOTAL* 


*Frontier reserves not included. 
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Initial 
Recoverable 
Reserves 
MMstb 


14125.6 


* 
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Cumulative 

Production 

to 1/1/78 
MMstb 


34.7 


8342.9 


Remaining 
Reserves 
at 1/1/78 
MMstb 


6.2 


5782.7 


POTENTIAL PRODUCIBILITY FROM APPENDIX D 
ESTABLISHED CRUDE OIL RESERVES Page 1 of 12 


NEB Forecast 
b/d 


LIGHT CRUDE OIL 


1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 


NORTHWEST TERRITORIES 


Norman Wells 


Pipeline Total 3000 3000 3000 3000 3000 3000 3000 3000 3000 3000 3000 3000 3000 3000 3000 3000 3000 © ©3000 


BRITISH COLUMBIA 


Blueberry - Taylor Pipelines 


Aitken Creek - Gething 747 619 aks) 425 352 292 242 200 166 138 114 2] 0 0 0 0 0 0 
Blueberry - Debolt 788 681 594 523 464 415 373 337 306 279 255 235 216 200 186 173 161 15] 
Eagle Belloy (85%) 2018 2656 2975 2964 2721 2413 2140 1898 1683 1493 1324 1174 1042 924 819 726 644 571 
Inga - Inga BOSRimSd en o0s wm aZOb7) Mncs42 ey 205ian 1 S0bbn 186m = 1393 12230) 1074 943 828 727 639 561 492 432 
Other 298 279 247 218 193 170 150 133 1l7 104 92 81 72 63 56 49 44 38 

Pipeline Total 7791 7695 7368 6799 6074 5349 4714 4156 3668 3238 2861 2456 2159 1916 1701 41511 1343 1194 


Trans-Prairie Pipelines Ltd.: 
Beatton River - Taylor 


Beatton River - Halfway 873 800 714 636 567 506 451 402 359 320 285 254 227 202 180 160 143 128 
Beatton River West - Bluesky Gething 818 740 631 506 406 325 261 209 167 134 107 74 0 0 0 0 0 0 
Eagle Belloy (15%) 356 468 925 523 483 429 380 337 299 265 235 208 185 164 145 129 114 101 
Milligan Creek - Halfway 1384-1176 999 848 721 612 520 442 375 319 270 0 0 0 0 0 0 0 
Peejay - Halfway 3586 3042 2385 «91869 «1466 = 1149 901 706 553 434 340 3 0 0 0 0 0 0 
Weasel - Halfway 2295 209) en 27 e153 sel 253 7 038 860 712 590 488 404 335 277 230 48 0 0 0 
Wildmint - Halfway 49] 391 31] 248 197 157 125 99 79 63 27 0 0 0 0 0 0 0 
Other 1010 849 714 601 905 425 357 301 253 185 0 0 0 0 0 0 0 0 

Pipeline Total 10815 9567 8108 6748 5602 4644 3858 3211 2678 2211 41671 876 690 596 374 290 258 229 


Trans-Prairie Pipelines Ltd.: 
Boundary Lake - Taylor 


Boundary Lake Unit No. 1 9851 9560 9124 8563 8036 7541 7077 6642 6233 5849 5489 5151 4834 4537 4258 +3996)» 37503519 
Boundary Lake Unit No. 2 6707 6155 5648 5182 4755 4364 4004 3674 3372 3094 2839 2605 2391 2194 2013 1847 1695 = 1555 
Other 1853. 1762 1607 1403 1224 1068 933 814 710 620 541 472 412 360 314 274 239 209 

Pipeline Total 18412 17478 16380 15149 14016 12974 12015 11131 10316 9564 8870 8230 7638 7091 6585 6117 5684 5284 
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Trucked Oil 


British Columbia Total 


Provost - Viking CAK 
Other 


Pipeline Total 


Crossfield - Cardium A 
Harmattan East - Rundle 
Harmattan Elkton - Rundle C 
Other 


Pipeline Total 


Carson Creek North - BHL A 
Carson Creek North - BHL B 
Judy Creek - BHL A 

Judy Creek - BHL B 

Swan Hills - BHL A&B 

Swan Hills - BHL C 

Swan Hills South - BHL A&B 
Virginia Hills - BHL 

Other 


Pipeline Total 


LIGHT CRUDE OIL 


1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 


Trucked Oil (B.C. TOTAL) 


825 763 694 632 as) 523 476 433 394 358 326 


37844 35504 32552 29330 26269 23492 21063 18933 17057 15373 13730 
ALBERTA 
Bow River Pipe Lines Ltd.: 
Light & Medium 
7932 7156 6463 5844 5289 4791 4345 3943 3582 3258 2965 


746 738 731 724 709 687 666 645 626 606 588 


8678 7895 7195 6568 5998 5479 5011 4589 4209 3864 3553 


Cremona Pipeline 


797 700.~—s 615 540 474 416 366 321 282 248 217 
11052 10202 9058 7749 6661 5751 4986 4340 3792 3325 2925 
6256 5496 4826 4238 3721 3268 2869 2519 2212 1942 1706 
3305 2945 2625 2339 2084 1857 1655 1475 1314 1171 1043 
21411 19345 17125 14867 


12942 11293 9877 8657 7602 6687 5893 


Federated Pipe Lines Ltd. 


5657 5381 5119 4754 4309 3905 3539 3208 2907 2635 2388 


18717 18164 16848 14920 13213 11701 10362 9176 8126 7196 6372 
72186 62190 53578 46159 39767 34260 29516 25429 21907 18874 16260 
22351 19353 16758 14510 12564 10879 9419 8156 7062 6115 5295 
77938 73399 68671 63815 59303 55110 51214 47593 44228 41101 38195 
14631 13917 13091 12194 11386 10656 9994 9392 8843 8340 7879 
64849 63565 59498 53126 47436 42356 37820 33770 30153 26924 24041 
13521 12607 11678 10745 9886 9096 8370 7701 7086 6520 5999 


5763 5592 5427 4966 4278 3686 3175 2735 2356 2030 1748 


295617 274173 250671 225193 202147 181653 163413 147163 132672 119737 108181 


242 


1989 


296 


11859 


2701 
569 


3271 


19] 
2582 
1498 

930 


5201 


2165 
5643 
14008 
4584 
35494 
7455 
21466 
5519 
1506 


97845 


1990 


270 


10758 


2462 
552 


3015 


1962 
4997 
12068 
3969 
32985 
7065 
19167 
5078 
1297 


88593 


1991 


245 


9850 


2247 
535 


2782 


0 
2029 
1155 

738 


3923 


1778 
4425 
10397 
3437 


30653 28485 26471 


6705 
17114 
4673 
1117 


80303 72867 
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1992 1993 1994 1995 


22303) 185 168 


8885 8122 7471 6876 


2052 «1875 = «1716 =~ 1570 
518 502 487 472 


2571 2378 2203 ©2043 


0 0 0 0 
1807 1613. 1443. 1295 
1014 890 782 686 
658 586 464 0 


3479 3090 §= 2690 = 1981 


1611 1460 1324 1200 
3919 3470 §=3073— 2721 
8957 7717 6648 = 5728 
2976) 2577 (223 1932 
24600 22860 
6371 6062 5774 5507 
15281 13645 12183 10879 
4299 3956 3640 © 3349 

963 829 714 615 
66191 


60191 54794 
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LIGHT CRUDE OIL 


1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 


Gibson Petroleum Company Limited 


Bellshill Lake - Blairmore 6268 5648 5090 4587 4134 = 3725S 3357 = 3025S 2726 «= 2457 = 2214S 1995 1798_~=— «1620 «1460 )=s«1316)= 1186 = 1069 
Thompson Lake - Blairmore 42] 404377 340 307 277 250 225 203 183 165 149 135 12] 110 99 89 80 
Pipeline Total 6689 6053 5467 4928 4441 4003 3607 3251 2930 2641 2380 2145 1933 1742 1570 1415 1275 41149 


Gulf Alberta Pipe Line 


Clive - D-2A 2671 2435 2227 =—2043, Ss: 1880) 3s 1734S «1604 = 1487, =: 1382, 1287'S «1200 = «1122 =~ 1050 985 926 871 821 774 
Clive - D-3A 5900 5900 5900 5898 5513 4889 4336 3846 3411 3025 2683 2380 2110 1872 1660 1472 1306 1158 
Drumheller - D-2B 15995921507 513632 1234 16. 1010 914 827 748 677 612 554 501 453 410 371 336 304 
Duhamel - D-2A 443 346 270 21] 165 129 ne 0 0 0 0 0 0 0 0 0 0 0 
Duhamel - D-3B 719 619 532 458 394 339 292 251 216 186 160 137 118 101 87 42 0 0 
Erskine - D-3 1193. 1092 1006 931 866 808 757 711 671 634 600 570 542 517 494 472 453 434 
Fenn Big Valley - D-2A 37810 33725 26990 21599 17286 13833 11070 8859 7090 5674 4541 3634 2908 2327 1862 1490 1192 291 
Hussar - Glauconitic A LAST S300 CIA 1928s LOST Asa oe 93% | 1058 939 832 738 655 581 515 457 405 359 
Joffre - 0-2 3900 ©4100 »=4200 §=4200 »= 4200» 4104) 39 3781 = 3490) 3237 2S 3015 = 2819 = 2644 = 2489 = 2349 = 2222S 2108 += 2003 ~S 1908 
Stettler - D-2A 1268 1206 =—:1082 914 772 652 550 465 392 331 280 236 200 139 0 0 0 0 
Stettler - D-3A 2A0S SSS NS AG SbeemOUs esol 26 0tee 166e5 = 1072 985 905 831 764 702 645 992 544 500 
West Drumheller - D-2A ZIV 2394) 2105 18525 16297 1433 1260s 1409 975 858 754 664 584 513 45] 397 349 216 
Other 11329910994 510329 S389 8534s 757m 7051 64095 5826) 85295" 4813 4375 3977 3615 3286 «29872715 2468 

Pipeline Total 74153 68625 59964 52298 45572 39593 34313 29819 26082 22909 20205 17891 15903 14160 12564 11264 10128 98417 


The Imperial Pipe Line Company, 
Limited: Ellerslie 


Acheson - D-3A 16000 16000 15071 11879 9252 7205 5611 4370 3403 2650 2064 1607 1252 975 759 591 460 21 
Golden Spike - D-3A 28883 23445 19031 15449 12540 10179 8263 6707 5444 4419 3587 2912 2364 1919 1557 1264 1026 833 
Other 6794 6398 6025 5506 4876 4319 3826 3389 3001 2658 2355 2085 1847 1636 1449 1283 1137 1007 

Pipeline Total 51677 45844 40129 32835 26669 21705 17701 14467 11850 9729 8007 6606 5463 4530 3766 3139 2624 1862 


The Imperial Pipe Line Company, 
Limited: Excelsior 


Excelsior - D-2 2785 2279 1766 1369 1061 822 637 493 382 296 229 178 25 0 0 0 0 0 
Fairydell Bon Accord - D-3A Wale NG 913 793 688 598 519 450 39] 339 295 256 222 193 167 145 126 109 
Other 358 317 281 249 221 196 173 154 136 12] 107 95 84 74 66 58 44 0 

Pipeline Total 4356 3649 2961 2412 1971 1616 1330 1098 910 157 632 529 332 267 234 204 170 109 
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LIGHT CRUDE OIL: 


1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 


The Imperial Pipe Line Company, 
Limited: Leduc 


Leduc Woodbend - D-2A 987 1062 1100 1081 930 776 648 542 452 378 315 263 220 6 0 0 0 0 
Leduc Woodbend - D-3A 10847 8831 7191 5855 4767 3881 3160 2573 2095 1705 1388 1130 920 749 610 497 232 0 
Other 1325 1187 ~—- 1063 951] 852 763 683 612 548 490 439 393 352 315 282 253 226 203 

Pipeline Total 13160 11081 9354 7888 6549 5421 4493 3727 3096 2575 2144 1788 1493 = 1071 893 750 458 203 


The Imperial Pipe Line Company, 
Limited: Redwater 


Redwater - D-3 100679 79552 62859 49669 39246 31011 24503 19362 15299 12088 9552 7547 5963 4712 3723 2942 2324 = 1837 


Pipeline Total 100679 79552 62859 49669 39246 31011 24503 19362 15299 12088 9552 7547 5963 4712 3723 2942 2324 = 1837 


Murphy Milk River Pipe Line 


Coutts - Total 1020 ©1020 958 818 697 594 506 43] 367 313 266 227 193 165 140 119 102 87 
Manyberries - Total 486 460 435 412 389 368 348 330 312 295 279 264 250 236 224212 200 189 
Other 1000 952 829 721 626 545 473 411 358 311 270 235 204 177 154 134 116 101 

Pipeline Total 2506 2432 2223 1951 1713 1507 1329 1173 1038 920 817 7127 648 579 519 466 419 378 


Norcen Energy Resources Ltd. 


Joarcam - Viking 5519 4994 4354 3651 3062 2568 2153 1806 1514 1270 1065 893 749 370 0 0 0 0 


Pipeline Total 5519 4994 4354 3651 3062 2568 2153 1806 1514 1270 1065 893 749 370 0 0 0 0 
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Goose River - BHL 

Kaybob - BHL A 

Kaybob South - Triassic A 
Nipisi - Gilwood A(39%) 
Simonette - D-3 

Snipe Lake - BHL 

Sturgeon Lake - D-3 
Sturgeon Lake South - D-3 
Utikuma - KR SAND A (16%) 
Other 


Pipeline Total 


Pembina - Cardium 

Pembina - Keystone Belly River B 
Willesden Green - Cardium A(70%) 
Other 


Pipeline Total 


Mitsue - Gilwood A 
Nipisi - Gilwood A(61%) 
Rainbow - KR A 
Rainbow - KR B 

1S. No. 1 Other 
Rainbow - KR F 
Rainbow - KR AA 

1S. No, 11 Other 

IS. No. 2 Total 
Rainbow Other 

Rainbow South - KR A 
Rainbow South - KR B 
Rainbow South - KR E 
Utikuma Keg River A(84%) 
Virgo - Total 

Zama - Total 

Other 


Pipeline Total 


1978 


6534 
11088 
14703 
23702 

7739 

8193 

2448 
19316 

972 
13792 


108491 


64218 
8712 
9009 

11880 


93821 


92251 
37073 
10500 
27000 
11880 
17000 
14000 
2971 
5500 
10972 
3300 
6100 
4189 
5105 
4244 
9800 
10800 


1979 


6405 
10869 
13660 
22773 

7060 

7793 

2168 
18010 

934 
13384 


103060 


99142 
8540 
8831 

11645 


88159 


47118 
35619 
10500 
27000 
11645 
17000 
13972 
2557 
5500 
10917 
3300 
6100 
4168 
4905 
3546 
9768 
10800 


232689 224420 


1980 


6278 
10653 
12262 
20563 

6440 

74}3 

1920 
16556 

897 
12988 


95976 


54703 
8370 
8656 

11414 


83145 


42488 
32166 
10500 
27000 
11414 
17000 
13553 
2201 
5500 
10863 
3300 
6100 
4147 
4712 
2962 
8616 
10800 


213327 


1981 


HT CRUDE OIL 
1982 1983 1984 1985 


1986 


Peace River Oil Pipe Line Co. Ltd. 


5913 
10041 
11007 
17412 

9875 

6964 

1701 
15000 

833 
12605 


87355 


50794 
7866 
8484 

11028 


78173 


9347 
9093 
9880 
14744 
9359 
6459 
1507 
13591 
747 
12041 


78771 


4835 
8234 
8869 
12484 
4889 
5991 
1334 
12313 
669 
11319 


710943 


4373 
7456 
7961 
10571 
4460 
5557 
1182 
11156 
600 
10641 


63961 


3954 
6752 
7146 
8951 
4069 
9154 
1047 
10108 
538 
10004 


57726 


Pembina Pipe Line Ltd. 


47330 
7080 
8213 

10499 


73124 


44243 
6373 
7854 
9996 


68468 


41478 
5736 
7916 
9517 


64248 


38991 
5163 
7196 
9061 


60412 


3576 
6114 
6415 
7579 
3712 
4780 

927 
9158 

482 
9404 


52151 


36743 
4647 
6893 
8627 


56911 


Rainbow Pipe Line Company, Ltd. 


38314 
27243 
10500 
27000 
11188 
17000 
13022 
1784 
5091 
10809 
3299 
6100 
4127 
4373 
2474 
7125 
10800 


200253 


34550 
23073 
10202 
25128 
10386 
16654 
12511 
1355 
4262 
10109 
3018 
5795 
3831 
3915 
2066 
5892 
10800 


31155 
19541 
8739 
21009 
9117 
14265 
11941 
1030 
3567 
8874 
2521 
4867 
3312 
3505 
1726 
4872 
10800 


183554 160848 


28094 
16550 
7372 
17548 
8004 
11915 
10322 
782 
2985 
7790 
2105 
4065 
2864 
3139 
144] 
4029 
10751 


25334 
14017 
6220 
14657 
7026 
9952 
862] 
594 
2499 
6839 
1758 
3395 
2476 
2810 
1204 
3332 
9550 


22845 
11871 
9247 
12243 
6168 
8312 
7201 
45] 
2091 
6004 
1469 
2836 
2141 
2516 
1005 
2755 
8057 


139765 120292 103221 
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1987 


3233 
5537 
9758 
6418 
3386 
4434 

821 
8297 

432 
8841 


47161 


34703 
4183 
6607 
8213 


53707 


20601 
10054 
4427 
10226 
5415 
6943 
6015 
343 
1750 
5270 
1227 
2369 
1851 
2253 
840 
2278 
6797 


88666 


1988 


2924 
5014 
5168 
5434 
3089 
4112 

72] 
7517 

387 
8311] 


42689 


32846 
3765 
6336 
7819 


50767 


18577 
8515 
3735 
8541 
4754 
5799 
5024 

260 
1465 
4627 
1024 
1978 
1600 
2017 

701 
1884 
5734 


716244 


1989 


2644 
4540 
4639 
4601 
2818 
3814 

644 
6811 

347 
7813 


38677 


31148 
3389 
6079 
7445 


48063 


16752 
7212 
3151 
7134 
4173 
4844 
4196 

198 
1226 
4061 

856 
1652 
1384 
1806 

586 
1558 
4838 


65633 


1990 


2391 
4111 
4164 
3896 
2570 
3538 

570 
6171 

31] 
7345 


35073 


29593 
3050 
5836 
7088 


45568 


15106 
6108 
2658 
5959 
3663 
4046 
3505 

150 
1026 
3565 

715 
1380 
1196 
1617 

489 

952 
408] 


55825 


1991 


2162 
3723 
3738 
3299 
2345 
328] 

505 
5591 

279 
6905 


31833 


28163 
2745 
5605 
6748 


43263 


13622 
5173 
2243 
4977 
3216 
3379 
2927 

112 
858 
3130 
597 
1153 
1034 
1448 
408 
0 
3443 


41728 
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1992 1993 1994 1995 
1955 1768 1599 1446 
337i 3053: 1) 2760. 32503 
3355 3012 = 2704 = 2427 
2794 2365 2003 1696 
2139. 1951 1780 1624 
3043. 2823-2618 = 2428 
447 396 351 311 
5065 4589 4158 3767 
250 224 201 180 
6492" = 6103 S737 75393 
28916 26289 23919 21779 
26845 25626 24498 23450 
2471 2224 2002 1802 
9386 = 5178 ~=— 4980 = 4792 
6425 6117 5824 5545 
41128 39147 37305 35590 
12283 11076 9988 9007 
4381 3710 3142 2661 
1892 1596 =: 1346 )=— 1136 
4157 3472, 2900 )=—- 2422 
2823 2478 ~=2176 ~=— 1910 
2823 2358 = «1969 = 1645 
2445 2042 =1706 = 1425 
0 0 0 0 

718 601 503 42] 
2747 24122117 _~—s:1859 
498 416 348 290 
963 804 671 561 
894 173 668 578 
1296 1161 1039 93] 
34] 285 57 0 

0 0 0 0 
2905 2451 2067 1744 
41175 35643 30707 26595 
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LIGHT CRUDE OIL 


1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 


Rangeland Pipeline Company Limited 


Ferrier - Cardium D 2100 2100 2043 1794 1559 1355 1178 1024 890 774.673 585 508 = 442 384334 290 252 
Ferrier - Cardium E 2112 2137 «2150» 2150 = 2150» 2130 »=- 2006 ~=s:«1878 ~=«:1763'S «1658 )= «(1564 = 1477S «1398 )= 1326 = :1259 «1197 11411088 
Gilby - Jurassic B 2885 2856 2828 2689 2455 2241 2046 1868 1705 1557 1421 1297 1184 1081 987 901 822 751 
Gilby - Mannville B 1050 1150 1250 1300 1300 1297 1251 1190 1132 1077 1025 976 929 884 84) 801 763 726 
Gilby - Viking A 576 532. 491 448 404 364-329 296 267 241 217 196 177 159 144 130 117 105 
Innisfail - D-3 11529 9847 8225 6870 5738 4793 4003 3344 2793 2333 1948 1627 1359 1135 948 792 661 552 
Medicine River - Glauconitic A 1592 1576 1560 1498 1395 1299 1209 1126 1048 976 909 846 788 734 683 636 592 551 
Medicine River - Jurassic A 1633 1601 «1459 §=©1233— 1042 88] 745 630 932 450 380 321 272 230 194 164 5 0 
Medicine River - Jurassic D 1592) 15285= 1422) 91323) 9 12311145 1066 992 923 859 799 744 692 644 599 557 519 483 
Sundre - Rundle A 3024 2699 2408 2149 1918 1712 1527 1363 1216 1085 969 864 771 688 614 548 = 489 436 
Willesden Green - Cardium A(30%) 3861 3784 3709 3636 3520 3366 3221 3084 2955 2832 2716 2606 2502 2403 2309 2220 2136 2055 
Other 22658 21988 21338 20708 20096 18837 17043 15420 13951 12622 11420 10332 9348 8458 7652 6923 6264 5667 

Pipeline Total 54616 51802 48887 45802 42813 39427 35630 32220 29181 26470 24046 21877 19933 18188 16620 15209 13804 12672 


Texaco Exploration Canada Ltd. 


Bonnie Glen - D-3A 105715 97587 79880 57492 41378 29780 21433 15426 11102 7990 5751 4139 2979 2144 1543 1110 571 0 
Glen Park - D-3A 3140 2841 «2571 +=. 2249'S «1900S 1606 = 1356 = 1146 968 818 = 691 584 493 47 shy ZRH) 251 212 
Westerose - D-3 22434 21340 19315 16607 14278 12276 10555 9075 7803 6709 5768 4959 4264 3666 3152 2710 2330 2003 
Wizard Lake - D-3A 70229 66804 56941 43224 32812 24907 18907 14352 10895 8270 6278 4765 3617 2746 2084 1582 1201 911 
Other 278 2 SS 270 267 205% cos, 19] 154 124 100 80 65 52 42 34 26 0 

Pipeline Total 201798 188849 158982 119844 90637 68836 52491 40192 30924 23913 18589 14530 11420 9026 7175 5735 4381 3128 


Trans-Prairie Pipelines Ltd.: 
Boundary Lake South 


Boundary Lake South - Triassic C 479 479 478 463 433 405 379 355 332 311 29] 272 255 238 223 209 195 183 
Boundary Lake South - Triassic E 4257 4172 4090 3818 3390 3010 2673 2373 2107 1871 1661 1475 1310 1163 1033 917 814 723 
Other 379 379 379 378 378 349 296 252 214 182 155 132 112 95 81 69 58 50 

Pipeline Total 5116 5031 4948 4659 4202 3765 3349 2981 2655 2365 2108 1880 1678 1498 1338 1195 1069 956 
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Twining - Rundle A and LMA 
Twining North - Rundle 
Other 


Pipeline Total 


Turner Valley - Rundle & Shallow 


Pipeline Total 


Pipeline Total 


Alberta Total 


Flat Lake - Ratcliffe, Vol. Unit No. 1 


Freda Lake - Ratcliffe 
Sherwood - Frobisher 
Skinner Lake - Ratcliffe 


Pipeline Total 


1978 


3940 
1325 
278 


5544 


3283 


3283 


424 


1979 


3824 
1375 
275 


5474 


3155 


3155 


403 


1980 


3711 
1372 
273 


5356 


2974 


2974 


383 


1981 


3369 
1240 
265 


4874 


2750 


2750 


365 


LIGHT CRUDE OIL 


1982 


1983 


1984 


1985 


Twining Pipeline Division 


2869 2462 2127 1849 
1110 995 891 798 
253 242 232 222 
4234 3700 3251 2870 
Valley Pipe Line 
2543 Secs ZA Z010 
2543 «2351 «2174 = 2010 


Truck and Tank Car 


347 


330 


279 


208 


1986 


1616 
715 
212 


2544 


1859 


1859 


155 


1987 


1420 
640 
204 


2265 


1719 


1719 


116 


1988 


1254 
574 
195 


2023 


1589 


1589 


86 


1989 


1112 
514 
187 


1814 


1469 


1469 


64 


1990 


990 
460 
180 


1631 


1359 


1359 


48 


1991 


885 
412 
173 


1471 


1256 


1256 


36 


1992 


794 
369 
166 


1330 


1162 


1162 


26 


1993 


715 
331 
159 


1206 


1074 


1074 


10 
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1994 


646 
296 
153 


1097 


993 


993 


1995 


585, 
265 
147 


999 


918 


918 


1290234 1194005 1076290 946343 830544 724526 632888 554031 486811 429568 380580 338460 301100 268749 241065 217357 195765 175419 


1325 
344 
816 
284 


2770 


1221 
316 
734 
273 


2545 


1125 
290 
660 
257 


2334 


SASKATCHEWAN 


Westspur - Medium Pipe Line - 


1037 
266 
594 
237 


2135 


Batched Light 


956 881 812 748 
244 224 205 188 
534 48] 433 389 
219 202 187 172 
1954 1789 1638 1499 


247 


689 
173 
350 
159 


1373 


635 
159 
315 
147 


1257 


585 
145 
283 
135 


1151] 


539 
133 
255 
125 


1054 


497 
122 
229 
115 


966 


458 
112 
206 
107 


885 


422 
103 
186 

98 


811 


389 
94 
167 
91 


743 


358 
87 
150 
84 


681 


330 
i 
135 
77 


624 
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LIGHT CRUDE OIL 


1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 


Westspur Pipe Line Company - 
S.E. Sask. Light 


Alida East - Alida, Unit 454 424 396 369 345 322 301 281 262 245 229 213 199 186 174 162 151 141 
Carnduff - Midale, East Unit 731 659 593 535 482 434 391 353 318 286 258 232 201 0 0 0 0 0 
Elmore - Frobisher Vol. Unit 190; Soa 1063 985 914 847 786 728 675 626 581 538 499 463 429 398 369 342 
Ingoldsby - Frobisher Alida, Vol. Unit 913 845 784 730 681 637 597 561 527 497 469 444 420 399 379 360 343 327 
Kenosee - Tilston, Vol. Unit 1890 1871 1693 1394 1149 946 780 642 529) 436 359 296 244 201 165 0 0 0 
Parkman - Tilston Souris Valley 1190 1078 977 885 802 726 658 596 540 489 443 402 364 330 299 271 79 0 
Queensdale East-Frobisher Alida, 
Non-Unit 2342 2040) 1955 86 1632549 62a 24 537 ee SO 949 867 792 724 662 604 552 504 
Rosebank - Frobisher Alida, 
Vol. Unit No. 1 1098 950 822 711 616 533 461 399 345 299 258 223 193 167 40 0 0 0 
Steelman - Midale, Unit 1A 3050 32815 230295 296m 2580 2 s82 2 OO W 2029 eS 73 aml Conn OO 5mm Ay Somme 35 Onno yee oS amen 986 910 
Steelman - Midale, Unit II 2487, 52274-2080, 019025) 1939 1590 T4542 1330 216 eee 2a 017 930 850 778 711 650 595 544 
Steelman - Midale, Unit II! 1624." 21478991327 W192 =" 1070 961 862 774 695 624 560 503 452 405 364 327 293 263 
Steelman - Midale, Unit IV 2820 2629" «2418 = 2192, «1988. 1803 1635" -1482> 1344 1219) 1105) 1002 908 824 747 677 614 557 
Steelman - Midale, Unit VI 2699 2369 2014 11886 1683) 1501" 13400 1195>" 1066 951 849 757 676 603 538 480 428 382 
Willmar - Frobisher Alida, Non-Unit 1530 1400 1280 1171 ~~ 1071 979 896 819 749 685 627 573 524 479 438 401 367 335 
Workamn - Forbisher, Vol. Unit No. 1 805 723 649 583 523 469 42] 378 340 305 274 246 220 85 0 0 0 0 
Other 18060 16839 15701 14407 13006 11740 10598 9567 8636 7795 7037 6352 5734 5176 4672 4218 3807 3437 
Pipeline Total 43350 40099 36887 33532 30287 27370 24747 22386 20261 18345 16618 15059 13645 12081 10782 9623 8591 7748 
Saskatchewan Total 46121 42644 39221 35668 32242 29159 26385 23886 21634 19602 17769 16114 14611 12966 11593 10366 9272 8372 
MANITOBA 


Trans-Prairie Pipelines Ltd. 


Daly - Mississippian 1207, 1125. 1034 936 847 767 694 628 568 514 466 42] 381 345 312 283 256 232 
North Virden Scallion - Mississippian 4616 4268 3947 3649 3374 3120 2885 2668 2467 2281 2109 1950 1803 1667 1541 1425 1318 1218 
Routledge - Mississippian 927 864 775 667 574 494 425 366 315 271 233 111 0 0 0 0 0 0 
Virden Roselea - Mississippian 2673 2527 = -2388)=— 2257S 2134S 2017'S :1906 ~=:1802. Ss 1703 Ss «1610 »9=«:1521 «1438 )= «1359 = 1285S «1214S «1148 )~= 1085 = 1025 
Other 854 804 714 598 500 419 350 293 245 205 171 143 120 56 0 0 0 0 
Pipeline Total 10279 9590 =8860 «= 8109 «= 7431 «6818 )§= 6262S 5758 §=—5300 §9= 4883S 4502 9 4066 §=— 3665 «3354 «= 3069 39 2856 «= 2659 «= 2476 
Manitoba Total 10278 9590 8860 8109 7431 6818 6262 5758 5300 4883 4502 4066 3665 3354 3069 2856 2659 2476 
ONTARIO 
Ontario - Total 1931 1401 =—-1283) «1174 ~—:1075 984 901 825 135 691 633 579 530 485 444 = 407 372 341 
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Bantry - Mannville A 

Countess - Upper Mannville B 
Countess - Upper Mannville D 
Countess - Upper Mannville H 
Countess - Upper Mannville 0 
Grand Forks - Upper Mannville B 
Grand Forks - Lower Mannville D 
Grand Forks - Lower Mannville K 
Hays - Lower Mannville A 
Lathom - Upper Mannville A 
Taber - Mannville D 

Taber South - Mannville B 

Other 


Pipeline Total 


Chauvin - Mannville A 

Chauvin South - Sparky A&B 
Chauvin South - Sparky E 
Chauvin South - Sparky H 
Chauvin South - Lloydminster D 
Other 


Pipeline Total 


Lloydminster - Sparky C and GP A 
Lloydminster - Sparky and GP C 
Viking Kinsella - Wainwright B 


Wainwright - Wainwright & Sparky A 
Wildmere - Lloydminster A & Sparky B 


Other 


Pipeline Total 


1978 


3804 
1352 
6850 
3459 
1833 
1470 
9300 
2673 
1601 
2462 
1980 
1191 
11940 


49620 


581] 
970 
351 
931 
226 
1060 


4120 


737 
1980 
9504 
7487 
2089 
4653 


26451 


1979 


3618 
1262 
7000 
3193 
1407 
1371 
9588 
2407 
1420 
2238 
1940 
998 
11821 


48269 


935 
1020 
334 
894 
202 
1100 


4086 


7\1 
1940 
9316 
7265 
2068 
4561 


25864 


1980 


3442 
1115 
6101 
2835 
1292 
1239 
8689 
1985 
1260 
1902 
1803 
799 
11157 


43623 


493 
1020 
SU 
828 
180 
1047 


3880 


HEAVY CRUDE OIL 


1981 1982 1983 1984 1985 1986 1987 
ALBERTA 

Bow River Pipe Lines Ltd.: Heavy 
3209 2932 2680 2448 2237 2044 1868 
929 774 645 538 448 374 311 
4565. 3416 2556 1912. 1431 — 1070 801 
DAS 2062 Ee AT58e 1499S 1278.9 aL 090 929 
1186 =: 1089 999 917 842 773 710 
121 1013 916 828 749 677 612 
7389 6284 5344 4545 3865 3287 2795 
1637 = 1s50R 113 918 757 624 515 
1087 913 766 643 539 452 380 
1616 1373 1167 991 842 715 608 
1585 1394 «12251077 947 833 732 
610 466 356 272 207 158 121 
10028 9014 8102 7283 6546 5884 5289 
37387 32085 27634 23878 20696 17989 15677 

BP Exploration Canada Limited 

455 419 386 356 328 303 279 
1020 =1007 952 896 844 795 749 
284 259 237 216 197 180 165 
738 658 587 523 466 416 370 
160 143 127 113 101 90 80 
945 853 771 696 628 567 512 
3604 3342 3062 2803 2568 2353 2157 


Husky Pipeline 


675 
1859 
8385 
6761 
2048 
4200 


23930 


630 
1740 
6909 
6026 
1971] 
3628 


20907 


588 
1628 
9693 
5372 
1844 
3134 


18261 


Ltd. & Manito Pipelines Ltd. 


549 512 
1523 1426 
4691 3865 
4788 4268 
1725 1614 
2707 ~—-2339 

15986 14026 
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478 
1334 
3185 
3804 
1509 
2020 


12334 


446 416 
1249 1168 
2624 =. 2162 
38g iF 93023 
1412 1321 
1745 1507 

10870 ©9601 


1988 


1707 
260 
599 
793 
651 
554 

Heil! 
425 
318 
516 
644 

21 

4754 


13624 


257 
705 
150 
330 

72 
462 


1979 


389 
1094 
1782 
2694 
1236 
1302 


8498 


1989 


4273 


11920 


237 
664 
137 
294 

64 
418 


1816 


363 
1023 
1468 
2402 
1156 
1125 


71539 


1990 


218 
625 
125 
262 

97 
377 


1667 


339 
958 
1209 
214] 
1081 
971 


6702 


1991 


201 
589 
114 
234 

51 
340 


1532 


316 
896 
997 
1908 
1012 
839 


5970 
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1992 1993 1994 1995 


185 17] 158 145 
955 522 492 463 
104 95 87 79 
208 186 166 148 
45 40 36 32 
307 278 25] 226 
1408 1294 


1191 1096 


295 275 257 240 
839 785 734 687 
82] 676 557 459 
1701 1516 1351 1204 
946 885 828 715 
725 626 541 467 
5329 4766 


4271 3835 


Cessford - Total 
Other 


Pipeline Total 


Alberta Total 


Aberfeldy - Sparky, Aberfeldy Unit 
South Aberfeldy.- Sparky, 
Voluntary Unit 

Dulwich - Sparky 

Epping - Sparky and G.P., Non-Unit 
South Epping - Sparky and G.P., 
Unit No. 1 

S.W. Epping Sparky Vol. Unit No. 1 
Furness - Sparky 


Golden Lake North - Waseca & Sparky 


Vol. Unit 


Golden Lake North - Waseca & Sparky 


Non-Unit 

Golden Lake South - Sparky 

Golden Lake South - Waseca 

Gully Lake - Waseca, Vol. Unit No. 1 
Gully Lake - Waseca, Non-Unit 
Lashburn - Waseca, Vol. Unit 

Lone Rock - Sparky 

Tangleflags (Total) 

Other 


Pipeline Total 


1978 


3217 
2462 


5680 


85872 


3785 


1489 
686 
1496 


2048 
926 
309 


1577 


689 
735 
1989 
843 
612 
337 
274 
3635 
7029 


28469 


1979 


3154 
2390 


5544 


83765 


3564 


1375 
659 
1395 


1885 
881] 
272 


1428 


582 
706 
1873 
773 
959 
315 
246 
3510 
6890 


26921 


1980 


2954 
2319 


5273 


76709 


1981 


2641 
2250 


4892 


66791 


VY CRUDE OIL 
1982 1983 1984 1985 
Truck and Tank Car 
2362 «82112 +=1888 =: 1688 
2129 +1964 1811 1670 
4491 4076 3699 3358 
58182 50759 44408 38957 
SASKATCHEWAN 


1986 1987 
1510 = 1350 
1540 =: 1420 
3050 =. 2770 


34263 30207 


Husky Pipeline Ltd. & Manito Pipelines Ltd. 


3213 


1233 
626 
1269 


1678 
820 
239 


1280 


49] 
645 
1686 
709 
511 
293 
220 
3227 
6341 


24489 


2768 


1073 
589 
1125 


1493 
745 
211 


1147 


414 
959 
1447 
650 
467 
273 
197 
2819 
5470 


21458 


2385 


935 
554 
997 


1328 
678 
185 


1028 


350 
485 
1242 
597 
427 
255 
177 
2463 
4719 


18813 


2055 


814 
921 
884 


1182 
617 
163 


921 


295 
42] 
1066 
547 
391 
237 
158 
2152 
4071 


16504 


1770 


708 
490 
784 


1052 
561 
143 


825 


249 
365 
915 
502 
357 
22] 
142 
188] 
3512 


14486 


Paid 


1525 


617 
460 
695 


936 
510 
126 


740 


210 
317 
786 
460 
326 
206 
127 
1643 
3029 


12723 


1314 1132 
537 467 
433 407 
616 546 
833 74) 
464 422 
11] 98 
663 594 
177 150 
275 238 
674 579 
422 387 
298 273 
192 179 
114 102 

1436 = 1254 

2613 2254 

11181 9832 


1988 


1207 
1309 


2517 


26619 


975 


407 
383 
484 


660 
384 
86 


932 


126 
207 
497 
355 
249 
167 
91 
1096 
1945 


8652 


1989 


1079 
1207 


2287 


23563 


840 


354 
360 
429 


587 
349 
75 


477 


96 
179 
426 
326 
228 
156 

82 
958 

1677 


7608 


1990 


965 
1113 
2079 


20916 


317 


1447 


6623 


18519 
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1991 1992 1993 1994 1995 


863 771 690 617 551 
1027 947 873-805 742 
1890 1718 ~=—-1563 


1422 = 1294 


16295 14486 12910 11582 


624 53] ee OO OOS 135 


268 234 132 0 0 
318 299. 281 265 249 
337 62 0 0 0 


AGS 5414) 3685 = 327 29] 
289 2625 e239 Seely, 78 


731 639 558 = 488 426 
1077 929s 801 691 
4176 


35332722 


Coleville - Bakken 

Dodsland - Viking, Eagle Lake, 
Vol. Unit 

Dodsland - Viking, Gleneath Unit 
Eureka - Viking, South Unit 
North Hoosier - Bakken, Vol. Unit 
North Hoosier - Basal Blairmore, 
Vol. Unit 

Smiley Dewar - Viking 

Other 


Pipeline Total 


Battrum - Roseray, Unit No. 1 
Cantuar Main - Cantuar, Unit 
Dollard - Upper Shaunavon, Unit 
Fosterton - Roseray, Main Unit 


Gull Lake North - Upper Shaunavon 


Unit 

Instow - Upper Shaunavon, Unit 
Main Success - Roseray, Unit 

North Premier - Roseray, Unit No. 3 
Rapdan - Upper Shaunavon, Unit 
South Success - Roseray, Unit 


Suffield - Upper Shaunavon, Unit No. 2 


Verlo - Roseray, Unit 
Other 


Pipeline Total 


1978 


3901 


1156 
1205 
794 
816 


455 
1753 
3123 


13207 


2514 
2439 
5267 
3084 


1199 
3780 
687 
1126 
2098 
1183 
603 
2359 
16991 


43335 


1979 


3674 


1044 
1158 
762 
754 


410 
1663 
2827 


12296 


2350 
2143 
4654 
2864 


1051 
3372 
626 
912 
1906 
1093 
952 
2099 
15561 


39192 


1980 


1981 


HEAVY CRUDE OIL 


1982 


1983 


1984 


Bow River Pipe Lines Ltd. 


3405 


950 
1113 
724 
696 


370 
1578 
2507 


11345 


3103 


870 
1056 
680 
642 


333 
1497 
2223 


10408 


2828 


802 
990 
638 
593 


300 
1420 
1972 


9547 


25/7 


743 
928 
599 
548 


270 
1348 
1749 


8765 


2349 


691 
870 
563 
505 


243 
1279 
1551 


8054 


1985 


1986 


1987 


(Heavy Blend) 


2141 


645 
815 
528 
467 


219 
1213 
1375 


7407 


1951 


604 
764 
496 
43] 


197 
1151 
1220 


6818 


1778 


568 
716 
465 
398 


178 
1092 
1082 


6281 


South Saskatchewan Pipe Line Company 


2197 
1883 
4113 
2660 


922 
3009 
570 
739 
1733 
1011 
506 
1868 
14251 


35467 


2053 
1655 
3634 
2470 


808 
2684 
520 
598 
1575 
935 
464 
1662 
13051 


32116 


1919 
1455 
3212 
2294 


709 
2395 
473 
484 
1431 
864 
425 
1479 
11953 


29099 


1794 
1278 
2838 
2130 


621 
2137 
431 
392 
1301 
799 
389 
1316 
10947 


26380 


1677 
1123 
2508 
1978 


945 
1906 
393 
317 
1182 
739 
357 
1171 
10025 


23928 


1568 

987 
2216 
1837 


478 
1701 
358 
257 
1074 
683 
327 
1042 
9181 


21715 


Zod 


1466 

867 
1958 
1706 


419 
1517 
326 
101 
976 
632 
300 
927 
8408 


19609 


1988 


1621 


536 
671 
437 
367 


160 
1036 
959 


579] 


734 
7052 


16141 


1989 


1477 


507 
629 
410 
339 


144 
983 
851 


5344 


499 
230 
653 
6458 


14689 


1990 


1346 


480 
590 
385 
313 


130 
933 
755 


4935 


21] 
581 
5915 


13372 
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1991 


1227 


456 
553 
362 
289 


117 
885 
669 


4561 


605 
427 
193 
517 
5417 


12023 


1992 


1118 


434 
518 
339 
267 


105 
839 
593 


4218 


177 
460 
4961 


10742 


1993 


1019 


414 
486 
319 
246 


95 
796 
526 


3905 


1994 


929 


395 
455 
299 
227 


85 
756 
467 


3617 


854 


1995 


846 


378 
427 
281 
210 


14 
717 
414 


3290 
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HEAVY CRUDE OIL 


1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 


Westspur Pipe Line Company - S.E. Sask. Medium 


Benson - Midale, Unit 846 784 725 671 621 575 533 493 456 422 391 362 335 310 287 266 246 228 
Innes - Frobisher 1096 ~=.:1014 938 868 803 743 687 636 588 544 503 466 43] 399 369 341 316 292 
Lost Horse Hill - Frobisher Alida, 
Vol. Unit No. 1 1072 931 809 703 610 530 460 400 347 302 262 227 198 172 149 129 112 97 
Midale - Central Midale, Unit 6035 5627 5246 4891 4560 4251 3963 3695 3445 3211 2994 2791 2602 2426 2262 2109 1966 1833 
Midale - Central Midale, Non-Unit 1087 = 1023 939 839 749 669 598 534 477 426 381 340 304 271 242 216 193 173 
Viewfield - Frobisher 1066 1001 940 882 828 778 730 686 644 605 568 533 500 470 44] 414 389 365 
Weyburn - Midale, Unit 17343 16462 15626 14832 14078 13363 12684 12039 11428 10847 10296 9773 9276 8805 8357 7933 7530 7147 
Weyburn - Midale, Non-Unit 862 796 704 624 552 489 433 383 339 300 266 235 208 184 163 31 0 0 
Other 8055 7586 7026 6397 5824 5303 4828 4396 4002 3644 3318 3020 2750 2504 2280 2075 1890 1720 
Pipeline Total 37467 35228 32957 30710 28631 26705 24920 23265 21730 20305 18982 17752 16608 15544 14554 13518 12644 11858 
Saskatchewan Total 122480 113637 104259 94694 86091 78354 71389 65112 59340 54162 49567 45394 41540 37973 34427 31372 28627 25733 
Canada - Total Light Crude Oil 1389011 1286147 1161208 1023626 900563 787981 690501 606435 534559 473119 420217 374080 333666 298407 268057 242110 218542 196487 
Canada - Total Heavy Crude Oil 208353 197402 180969 161486 144273 129113 115798 104069 93603 984369 76187 68958 62456 56493 50722 45859 41537 37316 
Canada - Total Crude Oil 1597364 1483549 1342177 1185112 1044836 917094 806299 710504 628162 557488 496404 443038 396122 354900 318779 287969 260079 233803 
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PENTANES PLUS PRODUCTION APPENDIX E 
NEB Forecast Page 1 of 4 
b/d 


1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 


From Established Reserves 


British Columbia 


Taylor (Westcoast) 3000 3000 2900 2900 2900 2820 2700 2700 2660 2360 2260 1980 1680 1600 1480 1220 41040 980 
Total 3000 3000 2900 2900 2900 2820 2700 2700 2660 2360 2260 1980 1680 1600 1480 1220 1040 980 
Alberta 


Bow River Pipe Lines 


Cessford (HBOG) 112 98 86 76 67 59 ail 45 40 35 31 27 24 21 18 16 13 1] 
Empress (Pacific) POO aeZ0S0m2050e2020 an 20001975 melO50 sel o50h sel S505 1950) 1950) 91950" @ 1950) 1950) 720.5 1525) 1335) 1140 
Wayne-Rosedale 117 103 90 80 70 61 54 4] 4] 37 32 28 25 22 19 16 14 6 
Others 500 467 435 408 375 366 34] 301 289 27] 253 248 231 216 202 189 184 177 
Total 2829 2748 2661 2584 2512 2461 2396 2343 2320 2293 2266 2253 2230 2209 1959 1746 1546 1334 


Co-ed Pipe Line 


Cochrane 1400 1400 1400 1400 1400 1345 1285 1245 1140 1030 970 835 760 685 615 570 425 375 
Ellerslie (Dome) 166 863 823 802 856 859 862 864 867 825 744 99 100 112 238 249 259 269 
Empress (Dome) 1625, 1625" 1625) 1625 1625; 1625, 1590 1400-1170 945 715 490 250 50 0 0 0 0 
Ferrier (Seafort) 178 156 136 119 104 90 79 69 60 53 4] 4] 36 32 28 22 0 0 
Garrington 280 270 234 201 173 149 128 111 95 82 70 61 53 45 38 25 22 19 
Minnehik-Buck Lake 1035-1011 990 871 954 870 747 643 556 48] 417 362 314 273 237 206 179 156 
Pembina (Texaco) 64 61 58 Do: 92 49 47 45 42 40 38 37 35 33 32 31 29 28 
Quirk Creek 798 718 758 737 677 607 546 493 445 403 365 331 301 213 218 193 175 158 
Ricinus 1901" 1696 15035 13365 5 79) 1035 611 793 89] 881 872 860 786 688 603 528 464 407 
Strachan (Aquitaine) 1073 960 854 727 619 529 454 390 335 289 249 215 185 160 135 111 96 82 
Strachan (Gulf) SRDS oO i022 OO 1222 oe OOF amen AO oy eels ORs 43) st 007 884 775 680 997 524 460 404 
Total 12373 12172 11308 10424 9868 9108 8056 7508 6911 6178 5494 4215 3595 3031 2741 2459 2109 1898 


Cremona Pipeline 


Burnt Timber 406 406 406 406 406 406 406 406 403 366 328 293 262 235 210 188 168 15] 
Carstairs (Home) O64 0am 343 m2 088 mrZ600)nN 23/6 en 2123 em OoG 699 ealo23) 18685 991230) 9 1107 998 901 815 737 668 606 
Crossfield (Petrogas) 1989| 1812, 1656) IS17* 913941286 1189" 1104. 1024 922 826 740 663 591 530 475 427 383 
Crossfield East 583 573 531 484 440 400 365 334 307 281 258 238 219 202 188 174 162 15] 
Harmattan 5704 5548 5396 4975 4885 4771 4656 4435 4011 3654 3263 2727 2277 1905 1597 1341 1128 949 
Lone Pine Creek (Can. Sup.) 307 280 =. 24] 207 180 156 135 117 102 89 78 68 60 93 47 37 32 28 
Lone Pine Creek (HBOG) 1017 958 900 849 790 692 602 29 458 400 349 305 266 233 156 106 95 84 
Olds 470 432 397 366 337 311 287 265 246 227 210 195 18] 168 156 145 135 125 
Others 50 50 50 50 48 44 40 36 33 30 2] 25 23 2] 19 18 17 16 
Total 14166 13402 12565 11519 10858 10189 9578 8921 8107 7337 6569 5698 4949 4309 3718 3221 2832 2493 


Federated Pipe Lines 


Virginia Hills (Shell) 10] 100 95 86 78 ijl 64 58 52 47 43 39 35 32 29 26 24 21 
Others 12 12 1] 1] 1] 10 10 10 9 8 7 5 4 4 3 0 0 0 
Total 113 112 106 97 89 81 14 68 61 55 50 44 39 36 32 26 24 21 
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Gibson Petroleum 
Acheson 
Ferrybank 
Niton (Dome) 
Okotoks 
Paddle River 
Wilson Creek 
Worsley 
Others 


Total 


Gulf Alberta Pipe Line 
Ghost Pine (Gulf) 
Ghost Pine (Mobil) 
Hussar (CDC) 
Mikwan 
Nevis (Chevron) 
Nevis (Gulf) 
Penhold 
Others 


Total 


Imperial Pipe Line - Ellerslie 
Golden Spike 
Others 


Total 


Imperial Pipe Line - Leduc 
Judy Creek 
Leduc - Woodbend 


Total 


Imperial PipeLine - Redwater 
Redwater 


Total 


Murphy Oil 


Total 


1978 


126 
120 
119 

58 
428 
174 
296 

43 


1364 


208 
180 
160 
40 
696 
1131 
33 
245 


2693 


880 
138 


1018 


541] 
428 


5839 


645 


645 


75 


1979 


130 
120 
103 

38 
428 
169 
236 

35 


1279 


206 
218 
148 
36 
576 
1059 
31 
240 


2514 


880 
128 


1008 


9326 
402 


5728 


645 


645 


71 


1980 


132 
120 
89 
58 
428 
165 
189 
28 


1209 


204 
200 
137 

32 
47] 
985 

29 
235 


2293 


880 
ll] 


991 


9236 
369 


5605 


593 


593 


69 


1981 


130 
120 
77 
58 
428 
161] 
150 
24 


1148 


195 
183 
126 

28 
386 
908 

27 
232 


2085 


880 
94 


974 


4817 
330 


5147 


469 


469 


66 


1982 


125 
113 
67 
58 
428 
148 
120 
19 


1078 


173 
172 
116 

25 
316 
810 

25 
226 


1863 


880 
76 


956 


4293 
290 


4583 


371 


371 


64 


1983 


100 
100 
58 
58 
428 
130 
96 
16 


986 


153 
160 
107 

22 
259 
705 

24 
224 


1654 


880 
64 


944 


3830 
252 


4082 


233) 


293 


61 


1984 


79 
88 
50 
58 
428 
115 
77 
14 


909 


135 
149 
99 
20 
212 
617 
23 
214 


1469 


880 
54 


934 


3420 
217 


3637 


231 


231 


59 


254 


1985 


120 
135 
92 
17 
174 
630 
21 
204 


1393 


880 
45 


925 


3057 
186 


3243 


183 


183 


57 


1986 


880 
39 


919 


2736 
372 


3108 


144 


144 


55 


1987 


330 
33 


363 


2451 
394 


2845 


114 


114 


® 


1988 


330 
28 


358 


2198 
419 


2617 


90 


52 


1988 


330 
24 


354 


1973 
403 


2376 


71 


71 


50 


1990 


330 
17 


347 


1773 
389 


2162 


56 


56 


49 


1991 


330 
14 


344 


1594 
376 


1970 


44 


APPENDIX E 


Page 2 of 4 


1992 1993 1994 1995 


352.312, 277 244 


3305 330 eens30 330 
12 10 9 8 


342,340 = 339 338 


1435 1293-1166 = 1052 
366) ed34i5 Sol oieneecde 


1801 1627 1485 1348 


35 28 0 0 


35 28 0 0 


39 36 33 30 


Peace River Oil Pipeline 


Carson Creek 
Dunvegan 

Gold Creek 
Greencourt 
Kaybob 

Kaybob South 
Simonette (Shell) 


Sturgeon Lake South 


Whitecourt 
Windfall 
Others 


Total 


Pembina Pipe Line 
Brazeau (HBOG) 
Brazeau (CDC) 
Niton (Norcen) 
Peco 

Willesden Green 
Others 


Total 


Rainbow Pipe Line 
Mitsue 

Nipisi 

Swan Hills (Shell) 


Total 


Rangeland Pipe Line 
Caroline (Altana) 
Caroline (HBOG) 
Ferrier (Amerada) 
Gilby (Texaco) 
Gilby (Others) 
Innisfail 

Joffre (Imperial) 
Pincher Creek 


Sylvan Lake (Chevron) 


Sylvan Lake (HBOG) 


Sylvan Lake (Others) 


Waterton 
Wimborne (Mobil) 
Others 


Total 


Rimbey Pipeline 
Homeglen - Rimbey 


Total 


1978 


1744 
1319 
921 
113 
363 
35136 
242 
536 
253 
3641 
30 


44298 


1495 
467 
20 
440 
145 
221 


2788 


480 
746 
96 


1322 


225 
605 
1441 
598 
621 
135 
29 
910 
247 
429 
301 
9531 
677 
200 


15949 


7916 


7916 


1979 


1715 
1371 
834 
113 
358 
32057 
289 


40902 


1483 
465 
16 
41] 
129 
198 


2702 


490 
792 
90 


1372 


212 
558 
1409 
593 
552 
143 
30 
673 
216 
368 
269 
9320 
558 
185 


15086 


7865 


7865 


1980 


1689 
1375 
756 
113 
349 
29170 
289 
561 
225 
3054 
29 


37610 


147] 
449 
14 
377 
115 
175 


2601 


497 
830 
85 


1412 


201 
516 
1346 
563 
49] 
151 
32 
505 
189 
319 
243 
8970 
46] 
160 


14147 


6899 


1981 


1631 
1380 
686 
113 
325 
26461 
281 
515 
214 
2808 
28 


34442 


1431 
433 
12 
349 
102 
155 


2482 


460 
825 
80 


1365 


186 
480 
1198 
923 
440 
158 
33 
384 
166 
279 
221 
9509 
381 
145 


14103 


5727 


5727 


1982 


1515 
1384 
622 
113 
299 
23918 
269 
467 
204 
2589 
27 


31407 


1393 
419 
10 
324 
90 
141 


2377 


415 
794 
79 


1284 


Ws 
448 
1062 
489 
396 
157 
33 
296 
146 
247 
202 
9171 
317 
135 


13272 


4764 


4164 


1983 


1394 
1389 
562 
113 
274 
21527 
258 
423 
196 
1832 
26 


27694 


128 
220 
185 
8819 
264 
120 


12472 


3953 


3953 


1984 1985 
age SU 
13931307 
508 450 
110 96 
249 225 
19287 15719 
233 204 
383 347 
181 156 
1507 1481 
25 21 


25103 21117 


1321 1288 
373 316 
7 6 
284 263 
72 64 
131 128 
2188 2065 
338 305 
580 493 
67 64 
985 862 
144 119 
378 330 
830 733 
419 387 
324 293 
115 96 
30 28 
181 143 
111 96 
196 179 
172 160 
8440 7498 
220 183 
108 96 


11668 10341] 


3293 2756 


3293-2756 


250 


1986 


1009 
1123 
410 
84 
203 
15048 
180 
314 
134 
1403 
17 


19925 


289 


359 


115 
159 
145 
6321 
183 
84 


8832 


2320 


2320 


1987 


898 
966 
374 
73 
184 
13182 
158 
284 
116 
1067 
14 


17316 


253 
981 
335 
245 
68 
24 
92 
73 
147 
135 
9431 
127 
75 


7670 


1966 


1966 


1988 


789 
832 
341 

64 
167 

10986 
139 
258 

99 
784 
12 


14471 


304 


583 


72 
222 
517 
314 
215 

57 

22 

75 

66 
136 
127 

4752 
107 
61 


6743. 


1677 


1677 


1989 


694 
718 
311 
56 
182 
9184 
123 
233 
86 
578 
1] 


12146 


258 


195 
460 


19] 


114 
119 
4226 


5975 


1442 


1442 


1990 


610 
620 
284 
49 
137 
7712 
109 
211 
74 
427 
10 


10243 


17] 
410 
277 
166 
40 
20 
34 
93 
97 
104 
3813 
76 
48 


5362 


1252 


1252 


1991 


150 
365 
242 
142 
33 
19 
29 
47 
84 
90 
3483 
63 
43 


4836 


1085 


1085 
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1992 


325 
208 


3216 


4330 


948 


948 


1993 


116 
288 
176 


2995 


3965 


804 


804 


1994 


121 
116 
42 


279 


26 
102 
246 
152 

69 

19 

16 

20 

33 

57 

39 

2808 

35 

33 


3651 


647 


647 


1995 


507 


507 


Texaco Exploration 
Bonnie Glen 


Total 


Valley Pipe Line 
Jumping Pound 
Turner Valley 
Wildcat Hills 


Total 


Truck and Tank Car 
Boundary Lake South (Imperial) 
Edson 
Rosevear (Sun) 
Niton 
Others 
Total 


Alberta Total 


Saskatchewan 


Total 


Total Canada 
Less Injection 
Sub Total 


From Reserves Additions 


Total 


1978 


4435 


4435 


2779 
369 
668 


3816 


69 
1904 
210 
119 
675 
2977 


124616 


7129 


128345 
2750 
125595 
3752 


129347 


1979 


4482 


2694 
337 
657 


3688 


60 
1882 
210 
103 
700 
2955 


118731 


685 


122416 
2500 
119916 
1547 


127463 


1980 


4532 


4532 


2597 
308 
649 


3554 


2859 


111014 


644 


114558 
2250 
112308 
12178 


124486 


1981 


4487 


2449 
28] 
643 


3373 


2669 


103161 


605 


106666 
2000 
104666 
15087 


119753 


1982 


4124 


4124 


2319 
25/7 
638 


3214 


39 
1310 
210 
67 
885 
2511 


95195 


569 


98664 

1750 
96914 
20012 


116926 


1983 


3719 


3719 


2206 
235 
635 


3076 


34 
1137 
210 
58 
920 
2359 


86546 


484 


89850 

1500 
88350 
25654 


114004 


1984 


331] 


3311 


2106 
215 
621 


2942 


30 
988 
210 

50 
960 


2238 


79071 


411 


82182 
1250 
80932 


27880 


1985 


2984 


2984 


2012 
196 
608 


2816 


26 
855 
210 

43 

1020 


2154 


10573 


349 


73622 
1000 
72622 


29721 


108812 102349 


256 


1986 


1966 


1966 


1907 
179 
542 


2628 


22 
74) 
210 

37 

1090 


2100 


64096 


297 


1987 


1894 


1894 


1810 
164 
478 


2452 


56900 


252 


1988 


1855 


1855 


1723 
150 
422 


2295 


50365 


225 


1989 


1840 


1840 


1646 
137 
373 


2156 


1900 


43924 


200 


1990 


1844 


1844 


1576 
125 
329 


2030 


1831 


39019 


178 


1991 


1821 


1821 


1514 
114 
290 


1918 


10 
366 
99 
18 
1110 


1603 


34611 
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1992 


1597 


1597 


1458 
105 
256 


1819 


1050 


1464 


30553 


141 


1993 


1404 


1404 


1402 
96 
226 


1724 


8 
277 
70 
0 
1000 


1355 


27102 


125 


1994 


1257 


1257 


1273 
87 
200 


1560 


930 


1236 


23869 


112 


25021 

0 
25021 
27860 


52881 


1995 


1148 


1148 


100 
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ENERGY DEMAND BY SECTOR 
NEB Forecast 


CErigdstons: of Btu ss’) 


1978 1980 1985 
Residential 
Tota llO1T) SS a 1 494.5 469.3 
Diesel 58.0 54.0 5501 
LFO, Kerosene & 

Stove O01] LVI G8 420.6 B92 53 
HFO 222.8 19.9 2055.9 
Natural Gas 326.6 3) Sieh (0) 380.6 
Electricity 268.9 DOD Bowel 
Other* Ven SD) 64.6 66.0 
Total Energy ZO 1189.6 1268.0 

Commercial] 
Mo taliO18 ADL A'S ZOE 20855 
Diesel Ddigls Drs ah 2455 
LFO, Kerosene & 

Stove ©1211] 92.8 91.4 91.4 
HFO 90.3 Sy 87.6 
Natural Gas B44 B06 408.0 
EMG Cisey, 251655 2910n-3 QOSeo7 
Other* 0 0 0 
Total Energy LYS sal 827.4 IO Ss5 22 

Industrial 
Tota WOn] 549.8 Sri Siat 624.2 
Diesel Wess Nea al rea, T5853 
LFO, Kerosene & 

Stove Oi] O38 69.5 TSR 
HFO Bia eee Biome 395.8 
Natural Gas 58350 Dello Jt 692.5 
Bec ter City. 436.3 480.0 Social 
Other* DISA 298 0 B25 6 
Towal Ene roy,* ~ 794s) MOS 22 2200774 

Petrochemical] 
Teresa O11 149.3 NCS S 290.8 
Natural Gas HS 'S716 190.1 PGS 
Other* Qo 23r6 23.6 
Total Energy 326.5 AYO}I) By By 20 


* 
xx 


includes al] LPG's, coal] and renewable energy. 


363.6 
Zoic 


441.6 
428.9 
80.3 


1419.5 


DONS ee 


A Stes, 
Dilislz.0 
PRS) 


1208.0 


654.5 


165.0 


413.6 
140.6 
OSs. 
Baie 


2430.) 


S883 


290.5 
2550 


664.6 


Appendix H 
Page ] of 3 


Total energy for the industrial] sector excludes requirements for 


the production of petrochemicals; and includes coal used to 


produce coke and coke oven gas. 
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ENERGY DEMAND BY SECTOR Appendix H 


NEB Forecast Page 2 of 3 


(tvillions of Btu’s) 


1978 1980 1985 1990 1995 
Transportation 
Mota Ons) 1669.2 I ees U 1887.8 2006. 3 25 2c 
Total Energy Ay idles VASP al 1890.2 ZOOS DIS Sh 
Road 
Total mous HS 0R8 Wey Sip 1424.9 V47 hel Tassie 2,33 
Motor Gasoline 1220.9 W242) T206).10 7 479: 4 Sis 
Diese] 109.9 S225 208.9 30222 406.0 
Total Energy 1330.8 W37S)5"5 1424.9 WNIT al Sse 
Ral] 
Ge nec) Os.) OF 3 WO a2 GH 129750 145.9 
Diesel Sree Oe: 104.0 WAS S TW SOhs Ce: 
LFO & Kerosene Leal Lao 36 5 4) 4.8 
HFO USS Uae 8.6 9.4 LORS 
Coa] leo Was They &4 ia len) 
Total Energy 989 10307 TS eth W30G03 147.) 
Air 
SHoncen Tsu) 144.9 N6ISi09 219.9 PA Nie) SOS 2 
Aviation Gasoline S58 8.8 Skee Ore 10.9 
Aviation Turbo 136.6 VS iytemle Qelalverz. BOPP BOP oS! 
Fue] 
Total Energy 144.9 165.9 219.9 2A BO 
Marine 
Atonecil) Ost) 96.2 OlGyee WAG ©) W38es3 VS 2e4 
Diese] 26.6 29.9 Bybee Wy 44.3 Bias 
LFO & Kerosene a5 on? is (0) VsF RS 
HFO 69.0 TDs 88.2 92.8 98.6 
Coal ste 8 NO Vaal owe 
Tota] Energy O70 106359 VAI a 139754 WAS hes ts: 
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Residential 
Total Oi] 
Total] Energy 


Commercial 
Total] O1] 
Total Energy 


Industrial 
Total] O01] 
Total Energy 


Petrochemical 
Tota cO1 
Tota] Energy 


Transportation 


Total Oi] 
Total Energy 


Road 
Total Oi] 


Total Energy 


Rail 
Total Oi] 


Total Energy 


Air 
ToOtaleO1)] 


Total Energy 


Marine 
TO val Ole) 


Total Energy 


Note: 


Oil data 


ENERGY DEMAND BY SECTOR 


Export Formula Case 


(tiaisllvons Of Btu S:) 


OHS 


594.3 
1285.4 


PAIRS) 72 
847.1 


Do2, 9 
1836.1 


149.3 
326.6 


1806.9 
1809.8 


1447.4 
1447.4 


pe ge, 
101.4 


144.9 
144.9 


1980 


587.0 
133 34:5 


229 ca7 
933.4 


615.6 
2064.4 


LB ssS 
401.2 


LISS ea 
1960.8 


5'9 95.i7. 
Vay 


10'7:..6 
10922 


165.8 
165.8 


E2510 
12.0y0) 


excludes al] LPG's 
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Cy Dec, 
PS 26.77 


246.9 
bP AE to ee) 


761.9 
2626.8 


290.8 
Dulce 


23625 7, 
2365.4 


TWsteyg ss 
NGS 7:3 


63500 
VU ASS 


DID 
1554.9 


878.6 
Bila 


336.0 
664.5 


2807.2 
2809.9 


Z2iee 
BPMN PR SIS, 


140.9 
142.4 


291.0 
Z9t 0 


GZS 
164.0 


Appendix H 
Page 3 of 3 


eS 


Oe) 574 
DS oes: 


294.3 
18 DiGi 


MOR 3a) 
3838.0 


Seis 3) 
68].2 


3299.4 
SSO 2 


2601.2 
2601.2 


16252 
163.6 


Sey: 7 
SO, 


17953 
180.7 
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NET SALES OF REFINED PETROLEUM PRODUCTS 


Comparison of Forecasts - Canada 
(Mb/d) 
: ; {1) {2) 

Motor Gasoline Gulf Imperia She] Texaco NEB 
1978 632 620 631 625 641 
1980 652 628 650 639 ‘ 652 
1985 645 602 634 636 638 
1990 618 590 595 619 617 
1995 604 583 588 599 60] 

Light Fuel Oil, 

Kerosene and 

Stove Oi] 

1978 289 286 305 293 294 
1980 269 268 299 279 281 
1985 232 218 299 262 BAKO 
1990 209 184 291 PSA 268 
1995 196 SIG 299 241 265 
Diese] Fue] Oi] 
1978 218 218 PPP) 222 PA's} 
1980 23} 3} 237) 250 Dis? Ze 
1985 298 291 Bil 7 293 283 
1990 368 3572 388 345 344 
1995 443 415 471 392 419 
Heavy Fuel] O11] 
1978 302 296 286 294 295 
1980 302 314 294 300 Bplell 
1985 300 283 343) 310 836 
1990 BiG 295 354 B22 Bez 
1995 334 304 392 336 367 

Petrochemical 

Feedstocks 
1978 68 86 82 87 WA 
1980 99 99 93 95 89 
1985 natal 114 100 124 WShy 
1990 Halts 139 1) AA Pah y 160 
1995 124 1S 143 149 160 

Other Products 
1978 192 PAI 200 Dist 219 
1980 200 212 2S Zon 234 
1985 DOT 246 252 22 285 
1990 254 285 288 Bi Bin 
1995 284 326 328 B52 379 

Total All 

Products 
1978 170] WHY 1726 1734 1734 
1980 W754 1758 180] 1787 1797 
1985 1813 1754 i Seis 1897 1945 
1990 1883 1845 2037 1985 2052 
1995 1985 1962 2220 2069 2190 


Note: Totals might not add due to rounding. 


(1) Imperial's demand numbers for petrochemical] feedstocks and for 
other products were adjusted for 1980-'85-'90- '95 to remove that 
portion of demand supplied by gas plant liquids. Corresponding 


adjustments were not made to Imperial's provincial tables due to a 
lack of data. 


(2) Shell's heavy fuel oi] forecast was adjusted downward in accordance 
with supplementary material filed after the inquiry. 
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Comparison of Forecasts - Atlantic 


(Mb/d) : 
, (1) AEE es) 

Motor Gasoline Gulf Imperial] She] ] Texaco Scotia NEB 
1978 Ss D4 Syl S72 - 53 
1980 55 53 53 53 by 53 
1985 58 52 Sali 52 49 53 
1990 58 50 47 50 46 3 
1995 59 50 46 48 45 50 

Light Fuel Oil, 

Kerosene and 

Stove Oi] Re 
1978 49 47 Syl 50 - 50 
1980 46 45 5] 47 Sak 48 
1985 42 45 54 4] XS 50 
1990 42 47 54 40 Sy 57) 
1995 41 50 57 40 56 54 

Diesel] Fuel Oi] 

1978 24 24 Qa) 26 - 24 
1980 25 27 30 28 26 26 
1985 a2 3g 36 34 36 29 
1990 39 42 42 40 43 34 
1995 46 45 48 47 49 40 
Heavy Fuel 01] 
1978 9] 86 78 78 - 86 
1980 88 99 WY 80 85 94 
1985 85 106 90 85 83 99 
1990 9] 1le2 94 90 80 91 
1995 99 ee 108 95 Ta 103 

Petrochemical 

Feedstocks e 
1978 ] - - ] = ] 
1980 ] - - ] - ] 
1985 ] - - 1 - ] 
1990 ] - - ] - ] 
1995 2 - - ] - ] 

Other Products 
1978 16 16 Wy 16 - 18 
1980 16 17, 16 le, ES 19 
1985 19 DD 18 19 16 OD 
1990 At 28 20 22 17 26 
1995 28 30 22 26 18 30 

Total Al] 

Products 
1978 234 225 224 223 - 237 
1980 283 241 227 226 228 240 
1985 236 258 249 232 238 253 
1990 25 279 257 243 243 250 
1995 262 292 281 257 245 2H 


Note: Totals might not add due to rounding. 


(1) Shell's heavy fuel oil forecast was adjusted downward in accordance 
with supplementary material filed after the inquiry. 


(2) 1978 figures not available in Nova Scotia submission. 
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Comparison of Forecasts - Quebec 


(Mb/d) 
2 Sein 
Motor Gasoline Gulf Imperial Shel] Texaco Oil NEB 
1978 149 146 150 148 149 15 
1980 IVSyS} 147 e512 150 Sj Sys} 
1985 146 139 142 IL SG 147 143 
1990 1357 136 WAY 147 143 e333 
1995 Wh 7 Sa 120 143 143 e257 
Light Fue] O11, 
Kerosene And 
Stove Oi] 
1978 Ns 108 abies} LILO ala ees 
1980 D5OR? 102 116 103 110 110 
1985 95 8] 116 95 107 106 
1990 87 62 116 90 106 105 
1995 84 4°3 119 85 106 103 
Diese] Fuel] Oi] 
1978 40 4) 4) 42 37) 40 
1980 43 43 46 48 40 43 
1985 35) 50 58 60 46 52 
1990 68 59 V2 e3 by 3} 63 
1995 83 65 88 84 62 74 
Heavy Fuel Oi] 
1978 108 105 elo 100 106 WO 
1980 OW, 110 IES) 94 110 Nees 
1985 108 99 WAY 88 N22 126 
1990 108 105 Ishy/ 83 134 1333 
1995 107 alo 149 79 148 148 
Petrochemical] 
Feedstocks 
1978 22 AXP) 23 24 - 19 
1980 23 26 24 26 = 19 
1985 26 35 25 30 - 34 
1990 27 47 26 36 - 34 
1995 27) 6] PT 43 - 34 
Other Products 
1978 47 5] 50 Syl - 56 
1980 48 55 53 Ss - 59 
1985 54 66 63 62 - Ws! 
1990 6] 79 70 WE - 85 
1995 67 95 78 82 - 96 
Total Al] 
Products 
1978 479 473 492 475 - 487 
1980 480 483 506 474 - 497 
1985 483 470 3) oi] 485 - 534 
1990 487 488 548 50] - So 
1995 500 508 58] 516 - 584 


Note: Totals might not add due to rounding. 


280 


NET SALES OF REFINED PETROLEUM PRODUCTS APPENDIX J 
Page 4 of 10 


Comparison of Forecasts - Ontario 
(Mb/d) 
(1) Sun 
Motor Gasoline Gulf Imperial Shel] Texaco O11 NEB 
1978 PAILS 219 221 220 225 229 
1980 230 220 223 223 236 234 
1985 230 207 210 223 229 227 
1990 AMG 203 197 219 222 207 
1995 210 20d! 195 215 POP 193 
Light Fuel] Oil, 
Kerosene and 
Stove Oi] 
1978 90 93 97 95 95 93 
1980 82 86 93 92 95 84 
1985 65 6] 89 89 94 78 
1990 55) 45 84 86 94 74 
1995 49 35 84 83 94 72 
Diesel Fuel Oi] 
1978 SZ 52 53 52 54 5 
1980 58 Syl 60 56 59 56 
1985 75 70 79 ; 67 69 YP 
1990 95 83 10] 78 80 90 
1995 dele? 96 2 88 92 eZ 
Heavy Fuel] Oi] 
1978 76 79 73 85 78 75 
1980 79 78 15 93 87 74 
1985 78 59 83 100 85 74 
1990 87 57 90 107 85 74 
1995 96 55 99 Wars 87 76 
Petrochemical 
Feedstocks: 
1978 45 59 57 59 - 50 
1980 54 74 62 65 - 68 
1985 64 80 64 70 - 82 
1990 69 92 64 LS - 104 
1995 74 116 65 80 - 104 
Other Products 
1978 66 6] 6] H2 - val 
1980 68 65 65 76 - 77 
1985 HY 78 WS 90 - 9] 
1990 84 90 86 104 ~ 105 
1995 94 105 99 Hele? - 119 
Total] Al] 
Products 
1978 552 563 560 583 = 569 
1980 570 580 578 605 - 592 
1985 588 555 600 639 - 618 
1990 608 570 622 669 - 654 
1995 640 608 669 698 - 677 


Note: Totals might not add due to rounding. 
it) Shell's heavy fuel oil forecast was adjusted downward in 
accordance with supplementary material filed after the inquiry. 


281 


NET SALES OF REFINED PETROLEUM PRODUCTS APPENDIX J 
Page 5 of 10 


Comparison of Forecasts — Manitoba 


(Mb/d) 

Motor Gasoline Gulf Imperial '’? Shel] Texaco NEB 
1978 28 - 29 28 28 
1980 29 - 30 29 29 
1985 By - 28 ALY 28 
1990 26 - 26 26 28 
1995 25 - 25 24 28 

Light Fuel 02 l;, 

Kerosene and 

Stove Oi] 

1978 6 = 6 6 6 
1980 5) = 6 6 6 
1985 4 - 6 6 5 
1990 4 - 5 5 5 
1995 B - 5 5 5 

Diesel nue moO te 
1978 2 - 12 13 if 3} 
1980 13 - 13 14 13 
1985 14 - 16 7 16 
1990 16 = 18 20 19 
1995 18 - Pal 23 De. 

Heavy Fue] Oil 
1978 3 - 3 3 3 
1980 3 - 3 2 3 
1985 3 = 3 2 3 
1990 3 - 3 2 2 
1995 3 - 3 2 2 

Petrochemical 

Feedstocks _ 

1978 - - - - - 
1980 - - - - - 
1985 - - = - - 
1990 - - - - - 
1995 - - - - - 

Other Products 
1978 V - 7 6 8 
1980 oi - 7] 8 9 
1985 ) - 7 10 ley 
1990 10 - 8 el 13} 
1995 eZ. - 9 13 WS) 

TOtCalmeAde 

Products 
1978 55 - Ey 56 S77 
1980 3) 7) - 59 60 59 
1985 Ss) - 60 62 63 
1990 wh - 60 64 67 
1995 60 - 63 67 We 


Note: Totals might not add due to rounding. 
(1) Imperial only provided a forecast for the Prairies as a whole. 
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NET SALES OF REFINED PETROLEUM PRODUCTS APPENDIX J 
Page 6 of 10 


Comparison of Forecasts - Saskatchewan 
(Mb/d) 

Motor Gasoline Gulf Imperial ‘!) Shel] Texaco NEB 
1978 35) - 36 BS ay 
1980 3) = 38 36 36 
1985 36 = 38 35 35 
1990 a3} - 35 33 34 
1995 31 - 36 Shik 32 

Light Fuel] Oil, 

Kerosene and 

Stove Oi] 

1978 7 - 7 7 7 
1980 6 = 6 7 6 
1985 5 - 6 6 6 
1990 4 - 6 6 7, 
1995 4 - 6 5S 7 
Diesel Fuel Oi] 
1978 ey - 16 Wy 16 
1980 18 - 18 18 iy 
1985 22 - PA 20 20 
1990 26 = 25 23 24 
1995 Sal - 29 26 28 
Heavy Fuel] Oi] 
1978 0 = = = ] 
1980 0 = = = 0 
1985 0 = = = 0 
1990 0 = = oe: 0 
1995 0 = = = 0 

Petrochemical] 

Feedstocks 
1978 = = = = 7 
1980 = a = a 3 
1985 = = = as a 
1990 = = = 7 5 
1995 = = = ce % 

Other Products 
1978 7 - 8 7 t 
1980 V - 8 8 ¥ 
1985 8 - 9 10 9 
1990 9 - 9 eZ tel 
1995 10 - 9 14 13 

Total Al] 

Products 
1978 66 = 67 66 68 
1980 68 - 70 69 67 
1985 70 - 74 a) 70 
1990 T2 - AD 74 YS) 
1995 75 - 80 76 80 


Note: Totals might not add due to rounding. 


(1) Imperial only provided a forecast for the Prairies as a whole. 
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NET SALES OF REFINED PETROLEUM PRODUCTS APPENDIX J 
Page 7 of 10 


Comparison of Forecasts - Alberta 


(Mb/d) 

Motor Gasoline Gulf Imperial '?) Shel] Texaco NEB 
1978 We - 74 Ws 74 
1980 76 - 8] 76 78 
1985 78 ~ 87 ae 82 
1990 79 - 84 74 84 
1995 80 - 86 7] 85 

Light Fuel] Oil, 

Kerosene and 

Stove Oi] 

1978 4 - 4 3 3 
1980 3 - 4 3 3 
1985 3 - 4 3 3 
1990 3 - 3 3 3 
1995 2 - 3 3 3 
Diese] Fue] Oi] 
1978 36 - 35 36 33 
1980 41 - 4] 39 35 
1985 BZ - 5) 3) 46 45 
1990 64 - 63 52 56 
1995 Wi - 8] 37 69 

Heavy Fue] otal 
ILS) Ts! 0 - - ] ] 
1980 0 = ] ] ] 
1985 0 - ] ] ] 
1990 0 - ] ] ] 
1995 0 - ] ] ] 

Petrochemical] 

Feedstocks 
1978 - - - 2 0 
1980 20 - 5 2 0 
1985 20 - 10 22, 20 
1990 20 - 30 24 20 
1995 20 - 50 24 20 

Other Products 
1978 al - 39 34 3] 
1980 28 - 42 40 34 
1985 BZ - 5] 46 42 
1990 38 - 63 5] 49 
1995 43 - 69 56 5) 7/ 

Total All 

Products 
1978 139 - HS i2 149 142 
1980 168 - 174 16] 150 
1985 186 - 206 195 193 
1990 204 - 244 205 203 
1995 223 - 290 RW? 235 


Note: Totals might not add due to rounding. 


(1) Imperial only provided a forecast for the Prairies as a whole. 
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NET SALES OF REFINED PETROLEUM PRODUCTS APPENDIX J 
Page 8 of 10 


Comparison of Forecasts - Prairies 


(Mb/d) 

Motor Gasoline Gulf Imperial Shel] Texaco NEB 
1978 Wahy 136 139 136 139 
1980 142 139 149 14] 143 
1985 14) 136 153 139 145 
1990 138 134 145 i373} 146 
1995 136 132 147 126 145 

Light Fuel Oil, 

Kerosene and 

Stove Oi] 

1978 ley: 20 led, 16 16 
1980 14 18 16 16 16 
1985 VA 7, 16 15} 14 
1990 Te} 1b 7/ 14 14 1S) 
1995 9 Wa 14 113} 5 
Diesel Fuel] Oi] 
1978 65 68 63 66 62 
1980 YD WS 2 We 65 
1985 88 95 90 83 80 
1990 106 116 106 95 99 
1995 126 149 13] 106 119 

Heavy Fue] Oil 
1978 3 3 3 4 5 
1980 3 3 4 4 4 
1985 3 3) 4 3 4 
1990 3 3 4 3 3 
1995 3 3 4 3 3} 

Petrochemical 

Feedstocks 
1978 - 4 - 2 0 
1980 20 eS 5 2 0 
1985 20 ayy) 10 22 20 
1990 20 2 30 24 20 
1995 20 ye 50 24 20 

Other Products 
1978 4) 58 54 47 46 
1980 42 59 57 56 50 
1985 49 67 67 66 62 
1990 57) a5 80 74 Ws 
1995 65 83 87 83 85 

Total All 

Products 
1978 260 289 276 ua 267 
1980 293 309 303 290 DAS 
1985 Shil 3! 355 340 328 326 
1990 B33 417 379 343 B55 
1995 358 456 433 355 387 


Note: Totals might not add due to rounding. 
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NET SALES OF REFINED PETROLEUM PRODUCTS APPENDIX J 
Pages9 oor to 


Comparison of Forecasts - British Columbia 


(Mb /d ) 

Motor Gasoline Gulf Imperiak1) Shee) Texaco B.c, (3) NEB 
1978 68 67 67 67 67 66 
1980 Py 69 Wa 70 7 68 
1985 69 68 Wi 70 75 7s 
1990 66 67 WH 68 78 WU 
1995 65 66 78 65 82 83 

Light Fue) O11, 

Kerosene and 

Stove Oi] 

1978 18 18 19 19 23 20 
1980 ey 17 19 18 24 2) 
1985 14 14 19 18 26 20 
1990 1) 2 11 3) 18 16 28 20 
1995 }] 1) 18 15 30 19 
Diese] Fuel] Oi] 
1978 33 B83 34 BZ a2 33.8) 
1980 36 35 By/ 35 35 37) 
1985 45 43 49 43 42 44 
1990 55 572 58 53) 46 53 
1995 65 60 70 58 5] 65 
Heavy Fue] Oi] 
1978 24 23 24 26 eT] 24 
1980 24 24 D2 28 30 25 
1985 26 16 Da) 32 34 30 
1990 Da 18 29 3h 7/ 36 Ble 
1995 28 19 By 42 39 36 

Petrochemical 

Feedstocks 
1978 ] ] ] ] ] ] 
1980 ] D ] ] ] ] 
1985 ] 2, ] ] ] ] 
1990 ] 3 ] ] ] ] 
1995 ] 4 ] ] 2 ] 

Other Products 
1978 22 25 20 PHS) 21 25 
1980 24 26 DP 27] 23 28 
1985 26 30 2a) By 30 34 
1990 3] 36 3] 36 37 39 
1995 35 4] 37 40 45 45 

Total Ade 

Products 
1978 166 167 165 N70 lei 169 
1980 i) ae 7/3! i 73} 179 185 180 
1985 18] Ways 200 196 208 20) 
1990 19] 189 214 209 227) BOY 
1995 205 20] 236 PPD) 248 PS (0 


Note: Totals might not add due to rounding. 


] ; Re ‘ 
ty Imperial provided a forecast for the Pacific Region. 


2 ; ; 

SF Shell's heavy fuel oil forecast was adjusted downward 
in accordance with supplementary material filed after 
the inquiry. 


3 ; ree : 
i) Forecast submitted by the Province of British Columbia. 
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NET SALES OF REFINED PETROLEUM PRODUCTS APPENDIX J 
Pagemr0ror 0 


Comparison of Forecasts - Yukon & N.W.T. 


(Mb /d) 

Motor Gasoline Gulf Imperial ‘’? She] ] Texaco NEB 
1978 2 - 2 2 2 
1980 2, - 2 7 Pe 
1985 2 - 2 2 2 
1990 ” - Z 2 2 
1995 3 - 2) 2 2 

Light Fuel Oil, 

Kerosene and 

Stove Oi] 

1978 3 - 3 3 3 
1980 3 - 4 3 3 
1985 3 - 4 4 3 
1990 3 - 5 5 3 
1995 3 - 6 5 3 
Diesel] Fuel] Oi] 
1978 4 - 4 4 4 
1980 5 - 4 5) 4 
1985 5 - 5 6 5 
1990 6 - 6 8 6 
1995 y - a 9 8 

Heavy Fuel Opal 
1978 y - - ] 0 
1980 ] - - ] 0 
1985 ] - - 2 ] 
1990 ] - - 2 ] 
1995 ] _ - 2, ] 

Petrochemical 

Feedstocks 
1978 = = = aD = 
1980 = = = = % 
1985 is = = 5 ms 
1990 = = = Se a 
1995 = = = a = 

Other Products 
1978 2 - 2 2 2 
1980 2 - 2 2 2 
1985 2 - 3 3 2 
1990 2 - 3 3 3 
1995 3 - 4 4 3 

Total All 

Products 
1978 10) = Wy eZ 1 
1980 iit - WD ils} 1 
1985 2 - 14 ty) 13} 
1990 14 - 16 20 14 
1995 WS = 19 22 16 


Note: Totals might not add due to rounding. 


(1) Imperial did not submit Yukon & N.W.T. figures. 
20°) 


Appendix K 


CRUDE OILS INCLUDED IN NEB 
HEAVY) CRUDE LOLLY CATEGORY, 


Lloydminster-type blended crude oil delivered to the 
Interprovincial pipeline system either at Hardisty, Alberta 
or at Kerrobert, Saskatchewan. 


Wainwright and Viking-Kinsella blended crude oils delivered 
to the Interprovincial pipeline system at Hardisty, Alberta. 


Chauvin crude oil delivered to the Interprovincial pipeline 
system through the BP Exploration Canada Limited 
Chauvin-Hardisty pipeline system. 


Area III medium crude oil in Saskatchewan (Fosterton). 


The Bow River Pipelines Ltd. stream in Alberta, excluding 
light and medium crude oil normally batched separately. 


Area II blended heavy crude oil in Saskatchewan excluding 
light crude oil normally batched separately 
(Smiley-Coleville). 


Area IV medium crude oil in Saskatchewan (Midale-Weyburn). 


Other crude oil with APL gravity less, thanw25- "APP 
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APPENDIX L 


Page 1 of 6 
1978 REQUIREMENTS FOR CRUDE OIL AND EQUIVALENT 
Comparison of Forecasts 
Mb/d 
NEB NEB Export 

East of the Ottawa Valley Line Gulf Imperial Shell Texaco Forecast Formula 
Total Market Product Sales 765 742 ree 749 773 844 
Deduct Product Imports “ 14 20 26 8 8 
Add Product Exports = 2 6 44 22 22 
Net Product Transfers Qut/(In) 19 a7 - 18 10 10 
Losses, Industry le and 

Other Adjustments 55 ol 48 62 53 58 


Deduct Gas Plant Butanes 
Supplied to Refineries - - = = ae es 


Total Requirements 839 808 805 847 850 926 


West of the Ottawa Valley Line 


Total Market Product Sales 936 975 955 985 961 1012 
Deduct Product Imports 5 = 6 15 2 12 
Add Product Exports 46 200 15 76 38 38 
Net Product Transfers Qut/(In) (19) C27) - (18) (10) (10) 
Losses, Industry le and 

Other Adjustments 40 (116) 59 57 43 46 
Deduct Gas Plant Butanes 

Supplied to Refineries 18 16 22 16 25 25 
Total Requirements 980 1016 1001 1069 995 1049 
Canada 
Total Market Product Sales 1701 Aer ALT: 1726 1734 1734 1856 
Deduct Product Imports 5 14 26 41 20 20 
Add Product Exports 46 202 21 120 60 60 
Losses, Industry Use and 

Other Adjustments 95 (65) 107 119 96 104 
Deduct Gas Plant Butanes 

Supplied to Refineries 18 16 22 16 25 25 
Total Requirements 1819 1824 1806 1916 1845 1975 
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1979 REQUIREMENTS FOR CRUDE OIL AND EQUIVALENT 


East of the Ottawa Valley Line 


Total Market Product Sales 
Deduct Product Imports 
Add Product Exports 


Net Product Transfers Out/(In) 


Losses, Industry Use and 
Other Adjustments 

Deduct Gas Plant Butanes 
Supplied to Refineries 


Total Requirements 


West of the Ottawa Valley Line 


Total Market Product Sales 
Deduct Product Imports 
Add Product Exports 


Net Product Transfers Qut/(In) 


Losses, Industry Ue and 
Other Adjustments 

Deduct Gas Plant Butanes 
Supplied to Refineries 


Total Requirements 


Canada 


Total Market Product Sales 
Deduct Product Imports 
Add Product Exports 
Losses, Industry Ue and 
Other Adjustments 
Deduct Gas Plant Butanes 
Supplied to Refineries 


Total Requirements 


1003 


1842 


Mb/d 


1875 


220 


Comparison of Forecasts 


1018 


1835 


841 


1100 


1941 


NEB 


861 


TOL 


1874 
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NEB Export 
Formula 


873 
vs 
18 
9 


953 


1085 


2038 
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Page 3 of 6 
1980 REQUIREMENTS FOR CRUDE OIL AND EQUIVALENT 
Comparison of Forecasts 
Mb/d 
NEB NEB Export 
East of the Ottawa Valley Line Gulf Imperial Shell Texaco Forecast Formula 
Total Market Product Sales 765 770 788 751 793 896 
Deduct Product Imports = = 30S) 23 v 7 
Add Product Exports a 2 6 44 19 19 
Net Product Transfers Out/(In) (23) é - ie 8 8 


Losses, Industry Use and 

Other Adjustments 53 52 48 59 54 61 
Deduct Gas Plant Butanes 

Supplied to Refineries = 3 = = = = 


Total Requirements 795 827 823 843 867 Ole 


West of the Ottawa Valley Line 


Total Market Product Sales 993 988 1013 1036 1004 1089 
Deduct Product Imports a 1 14 il iz 13 
Add Product Exports 7, 272 = 80 34 34 
Net Product Transfers Out/(In) 23 (3) - (12) (8) (8) 
Losses, Industry Ue and 

Other Adjustments 4l (168) 63 53 44 48 
Deduct Gas Plant Butanes 

Supplied to Refineries 18 16 22 15 28 28 
Total Requirements 1054 1072 1040 1125 1033 LE22 
Canada 
Total Market Product Sales Lysate. 1758 1801 1ST L797 1985 
Deduct Product Imports 2 ul 33 40 20 20 
Add Product Exports 17. 274 6 124 53 53 
Losses, Industry Use and 

Other Adjustments 94 (116) 111 2 98 109 
Deduct Gas Plant Butanes 

Supplied to Refineries 18 16 22 PS 28 28 
Total Requirements 1849 1899 1863 1968 1900 2099 


Bao ah 


1985 REQUIREMENTS FOR CRUDE OIL AND EQUIVALENT 


Comparison of Forecasts 


Total Market Product Sales 

Deduct Product Imports 

Add Product Exports 

Net Product Transfers Out/(In) 

Losses, Industry We and 
Other Adjustments 

Deduct Gas Plant Butanes 
Supplied to Refineries 


Total Requirements 


West of the Ottawa Valley Line 


Total Market Product Sales 

Deduct Product Imports 

Add Product Exports 

Net Product Transfers Out/(In) 

Losses, Industry Ue and 
Other Adjustments 

Deduct Gas Plant Butanes 
Supplied to Refineries 


Total Requirements 


Canada 


Total Market Product Sales 
Deduct Product Imports 
Add Product Exports 
Losses, Industry Ue and 
Other Adjustments 
Deduct Gas Plant Butanes 
Supplied to Refineries 


Total Requirements 


Mb/d 


1093 


lifes) 


(ape 838 
= 35 

a its: 

9, = 

50 Sill 
825 869 
983 1095 
il 16 
2u5 th 
(2) 7 
(aE) 66 
ney! 22 
1055 1124 
1754 L933 
iL Sy 
213 16 
(69) Alger 
17 22 
1880 19o8 


292 


858 


222 


118 


2080 


918 


HESS 


2049 
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NEB NEB Export 


1035 
8 

16 

8 


ok 


1339 


126 


2460 


1990 REQUIREMENTS FOR CRUDE OIL AND EQUIVALENT 


Comparison of Forecasts 


East of the Ottawa Valley Line 


Total Market Product Sales 

Deduct Product Imports 

Add Product Exports 

Net Product Transfers Qut/(In) 

Losses, Industry Use and 
Other Adjustments 

Deduct Gas Plant Butanes 
Supplied to Refineries 


Total Requirements 


West of the Ottawa Valley Line 


Total Market Product Sales 

Deduct Product Imports 

Add Product Exports 

Net Product Transfers Qut/(In) 

Losses, Industry Ue and 
Other Adjustments 

Deduct Gas Plant Butanes 
Supplied to Refineries 


Total Requirements 


Canada 


Total Market Product Sales 
Deduct Product Imports 
Add Product Exports 
Losses, Industry Use and 
Other Adjustments 
Deduct Gas Plant Butanes 
Supplied to Refineries 


Total Requirements 


794 


828 


1134 


1962 


Mb/d 


810 


1948 


293 


1158 


2037 
128 
60 
124 
22 


2071 


889 


1285 


2174 


NEB 


1218 


2057 
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NEB Export 
Formula 


1165 
5 

16 

5 


1260 


1561 


2821 
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1995 REQUIREMENTS FOR CRUDE OIL AND EQUIVALENT 
Comparison of Forecasts 
Mb/d 
NEB NEB Export 

East of the Ottawa Valley Line Gulf Imperial Shell Texaco Forecast Formula 
Total Market Product Sales 827 845 930 830 921 1301 
Deduct Product Imports = = 90 Pas) i my, 
Add Product Exports = 84 44 13 13 
Net Product Transfers Out/(In) (20) (2) - 6 6 6 
Losses, Industry Use and 

Other Adjustments 25) 50 59 63 63 89 
Deduct Gas Plant Butanes 

Supplied to Refineries - = = = = - 
Total Requirements 860 893 983 920 996 1402 
West of the Ottawa Valley Line 
Total Market Product Sales 1158 1167 1290 1239 1269 SPAT, 
Deduct Product Imports 23 3 121 34 20 20 
Add Product Exports 14 68 47 90 sy 32 
Net Product Transfers Qut/(In) 20 2 - (6) (6) (6) 
Losses, Industry We and 

Other Adjustments 43 (47) 1D 63 54 74 
Deduct Gas Plant Butanes 

Supplied to Refineries 17 ey, 22 10 28 28 
Total Requirements 1195 70 1269 1342 1301 Lio 
Canada 
Total Market Product Sales 1985 1962 2220 2069 2190 3028 
Deduct Product Imports 23 =) Pedi Oy, 2h 27 
Add Product Exports 14 68 eS A 134 45 45 
Losses, Industry Ue and 

Other Adjustments 96 53 134 126 gE hy 163 
Deduct Gas Plant Butanes 

Supplied to Refineries ky 7? 22 10 28 28 
Total Requirements 2055 2063 2252 2262 2297 318}: 
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ESTABLISHED RESERVES OF CONVENTIONAL CRUDE OIL 


NEB 


NORTHWEST TERRITORIES 


1. Norman Wells 
Norman Wells 


Total 


BRITISH COLUMBIA 


1. Blueberry - Taylor Pipelines 
Aitken Creek - Gething 
Blueberry - Debolt 
Eagle Belloy (85%) 

Inga - Inga 
Other 


Total 


2. Trans-Prairie Pipelines Ltd.: Beatton River - Taylor 
Beatton River - Halfway 
Beatton River West - Bluesky Gething 
Eagle Belloy (15%) 
Milligan Creek - Halfway 
Peejay - Halfway 
Weasel - Halfway 
Wildmint - Halfway 
Other 


Total 
3. Trans-Prairie Pipelines Ltd.: Boundary Lake - Taylor 
Boundary Lake Unit No. 1 
Boundary Lake Unit No. 2 


Other 


Total 


Estimates 


303 


Initial 


Recoverable 


Reserves 


9.5 


9.5 


1.0 
(aa 
a 
9.7 
0.3 


11.3 


1.5 
0.7 
0.4 
6.4 
9.0 
2.8 
1.3 
1.5 


23.5 


18.6 
11.8 
3.4 


33.7 


Cumulative Remaining 
Production Reserves 
to 1/1/78 at 1/1/78 
(Million cubic metres) 
355 6.0 
3.5 6.0 
0.8 0.2 
17 0.4 
0.1 2.0 
40 1.8 
0.2 0.1 
6.8 45 
1.1 0.4 
0.5 0.3 
0.0 0.3 
5.9 0.4 
8.0 1.0 
2.0 0.8 
an 0.1 
1.2 0.3 
19.8 3.7 
9.4 9.2 
74 44 
2.4 0.9 
19.2 14.5 
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Initial ‘Cumulative Remaining 
Recoverable Production Reserves 
Reserves to 1/1/78 at 1/1/78 


(Million cubic metres) 


4. Trucked Oil (B.C. Total) 


Trucked Oil 0.9 0.4 0.5 

Total 0.9 0.4 05 

BRITISH COLUMBIA TOTAL 69.5 46.3 23.2 
ALBERTA 


1. Bow River Pipe Lines Ltd.: Light & Medium 


Provost - Viking CAK 92 44 48 
Other ay 0.3 1.4 
Total 10.8 47 6.2 


2. Bow River Pipe Lines Ltd.: Heavy 


Bantry - Mannville A 6.5 3.8 Dok 
Countess - Upper Mannville B 1.1 0.6 0.5 
Countess - Upper Mannville D 44 Tap 22 
Countess - Upper Mannville H ya Py 1.4 
Countess - Upper Mannville 0 1.2 0.2 1.0 
Grand Forks - Upper Mannville B eal 0.2 0.9 
Grand Forks - Lower Mannville D 54 11 43 
Grand Forks - Lower Mannville K h2 0.3 0.9 
Hays - Lower Mannville A Ls 0.9 0.6 
Lathom - Upper Mannville A 1.8 0.8 1.0 
Taber - Mannville D veal tah 1.0 
Taber South - Mannville B 1.8 1.5 0.3 
Other 133 6.0 je 
Total 43.9 19.8 24.1 
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Initial Cumulative Remaining 
Recoverable Production Reserves 
Reserves to 1/1/78 at 1/1/78 


(Million cubic metres) 


3. BP Exploration Canada Limited 


30:5 


Chauvin - Mannville A WW 0.8 0.4 
Chauvin South - Sparky A&B 1.8 0.7 1.1 
Chauvin South - Sparky E 0.4 0.2 0.2 
Chauvin South - Sparky H 0.6 0.1 0.5 
Chauvin South - Lloydminster D 0.3 0.2 0.1 
Other 1.1 0.4 0.7 
Total 5.4 23 3.1 
4. Cremona Pipeline 
Crossfield - Cardium A 2.8 2.5 0.3 
Harmattan East - Rundle 12.8 Ts oS 
Harmattan Elkton - Rundle C 9.2 6.4 2.8 
Other ry 3H 1.5 
Total 30.2 20.2 10.0 
5. Federated Pipe Lines Ltd. 
Carson Creek North - BHL A 6.4 2.] oul. 
Carson Creek North - BHL B 19.7 93 10.4 
Judy Creek - BHL A 62.0 32.3 29.7 
Judy Creek - BHL B 19.9 10.5 9.3 
Swan Hills - BHL A&B 123.6 60.3 63.3 
Swan Hills - BHL C 30.2 12.8 17.4 
Swan Hills South - BHL A&B 72.0 33.6 38.4 
Virginia Hills - BHL 24.6 15.0 9.6 
Other 48 1.9 3.0 
Total 363.2 178.3 184.9 
6. Gibson Petroleum Company Limited 
Bellshill Lake - Blairmore 7.9 45 3.4 
Thompson Lake - Blairmore 0.7 0.4 0.2 
Total 8.6 49 3.6 
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Initial * Cumulative Remaining 
Recoverable Production Reserves 
Reserves to 1/1/78 at 1/1/78 


(Million cubic metres) 


7. Gulf Alberta Pipe Line 


Clive - D-2A 3.4 Ue 2.2 
Clive - D-3A 6.9 2.8 41 
Drumheller - D-2B 1.6 0.7 1.0 
Duhamel - D-2A 0.9 0.8 0.1 
Duhamel - D-3B 12 0.9 0.3 
Erskine - D-3 3.8 sal 0.8 
Fenn Big Valley - D-2A 38.0 26.3 ey 
Hussar - Glauconitic A 3.3 2.0 13 
Joffre - D-2 11.2 5.4 5.8 
Stettler - D-2A 4.0 3.5 0.5 
Stettler - D-3A 3.7 2.3 1.4 
West Drumheller - D-2A - 47 3.6 he 
Other 25.8 18.4 74 
Total 108.6 70.8 37.8 


8. Husky Pipeline Ltd. & Manito Pipelines Ltd. 


Lloydminster - Sparky C and GP A 1.4 0.8 0.6 
Lloydminster - Sparky and GP C 3.6 1.9 1/7 
Viking Kinsella - Wainwright B 44 0.6 3.8 
Wainwright - Wainwright & Sparky A 10.0 5.8 42 
Wildmere - Lloydminster A & Sparky B 24 0.4 2.0 
Other 3.8 1.6 ae 
Total 25.6 11.2 14.4 


9. The Imperial Pipe Line Company, Limited: Ellerslie 


Acheson - D-3A 17.1 11.4 5.8 
Golden Spike - D-3A 33.4 24.6 8.8 
Other 96 59 337 
Total 60.1 41.9 18.2 


10. The Imperial Pipe Line Company. Limited: Excelsior 


Excelsior - D-2 3.9 3.2 0.7 
Fairydell Bon Accord - D-3A 1.8 13 0.5 
Other 0.7 0.6 0.2 
Total 6.5 5.1 1.4 
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Initial Cumulative Remaining 
Recoverable Production Reserves 
Reserves to 1/1/78 at 1/1/78 


(Million cubic metres) 


11. The Imperial Pipe Line Company, Limited: Leduc 


Leduc Woodbend - D-2A 14.1 13.6 0.5 
Leduc Woodbend - D-3A 38.7 35.4 3.3 
Other 6.7 6.0 0.7 
Total 59.5 55.0 45 


12. The Imperial Pipe Line Company, Limited: Redwater 
Redwater - D-3 126.7 99.2 27.5 


Total 126.7 99.2 21.5 


13. Murphy Milk River Pipe Line 


Coutts - Total 0.7 0.2 0.5 
Manyberries - Total 0.7 0.3 0.5 
Other 1.7 1.3 0.5 
Total 3.2 1.7 1.4 


14. Norcen Energy Resources Ltd. 
Joarcam - Viking 15.0 13.0 20 


Total 15.0 13.0 2.0 


15. Peace River Oil Pipe Line Co. Ltd. 


Goose River - BHL 7.8 ae 4.5 
Kaybob - BHL A 18.1 10.6 iS 
Kaybob South - Triassic A 13.9 5.8 8.1 
Nipisi - Gilwood A(39%) 18.6 8.2 10.4 
Simonette - D-3 92 43 49 
Snipe Lake - BHL 12.4 59 6.5 
Sturgeon Lake - D-3 3.6 2.5 tt 
Sturgeon Lake South - D-3 24.9 13.1 11.9 
Utikuma - KR SAND A (16%) 0.9 0.3 0.6 
Other Vad] 8.8 14.0 
Total 132.2 62.8 69.4 
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Initial Cumulative Remaining 
Recoverable Production Reserves 
Reserves to 1/1/78 at 1/1/78 


(Million cubic metres) 


16. Pembina Pipe Line Ltd. 


Pembina - Cardium 21h 135.4 81.9 
Pembina - Keystone Belly River B 96 3.6 5.9 
Willesden Green - Cardium A(70%) 233 76 15.7 
Other 21.3 6.9 144 
Total 271.5 153.5 118.0 


17. Rainbow Pipe Line Company, Ltd. 


Mitsue - Gilwood A 542 23.8 30.4 
Nipisi - Gilwood A(61%) 29.1 12.9 16.2 
Rainbow - KR A 11.3 5.1 6.2 
Rainbow - KR B 243 12.2 15.1 
1S. No. 1 Other 12.9 ae 7.6 
Rainbow - KR F 17.8 79 9.9 
Rainbow - KR AA 12.4 43 8.1 
1S. No. 11 Other 2.9 2.0 0.9 
1S. No. 2 Total 44 17 2 
Rainbow Other sya. 51 7a 
Rainbow South - KR A a1 13 1.8 
Rainbow South - KR B 52 1.8 3.4 
Rainbow South - KR E 40 15 25 
Utikuma Keg River A(84%) 47 1.5 hel 
Virgo - Total 57 4.3 1.4 
Zama - Total 11.5 7.9 3.6 
Other 11.8 40 7.8 
Total 230.4 102.6 127.8 
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Initial Cumulative Remaining 
Recoverable Production Reserves 
Reserves to 1/1/78 at 1/1/78 


(Million cubic metres) 


18. Rangeland Pipeline Company Limited 


Ferrier - Cardium D 19 0.8 ie 
Ferrier - Cardium E 48 1.0 3.8 
Gilby - Jurassic B 3.7 1 ve | 
Gilby - Mannville B 2.4 0.7 a 
Gilby - Viking A 2.6 23 0.3 
Innisfail - D-3 11.8 7.8 41 
Medicine River - Glauconitic A 2.2 0.8 1.4 
Medicine River - Jurassic A 1.8 i 0.7 
Medicine River - Jurassic D 2.1 0.9 1.2 
Sundre - Rundle A <e| 3.6 Cs 
Willesden Green - Cardium A(30%) 10.0 33 6.7 
Other 28.4 11.5 17.0 
Total 16.8 35.2 41.7 


19. Texaco Exploration Canada Ltd. 


Bonnie Glen - D-3A 1S 45.0 28.2 
Glen Park - D-3A 3.4 2.0 1.3 
Westerose - D-3 el2 10.7 10.5 
Wizard Lake - D-3A 513 29.8 2h5 
Other 1.6 1.5 0.2 
Total 150.7 89.0 61.7 


20. Trans-Prairie Pipelines Ltd.: Boundary Lake South 


Boundary Lake South - Triassic C 0.7 0.2 0.5 
Boundary Lake South - Triassic E 3.8 tA Dik 
Other 0.3 0.0 0.2 
Total 47 13 3.4 


21. Twining Pipeline Division 


Twining - Rundle A and LM A 3.6 1.2 23 
Twining North - Rundle bz 0.3 0.9 
Other 0.6 0.1 0.4 
Total 5.4 17 3.6 
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Initial ‘Cumulative Remaining 
Recoverable Production Reserves 
Reserves to 1/1/78 at 1/1/78 


(Million cubic metres) 
22. Valley Pipe Line 
Turner Valley - Rundle & Shallow 225 20.3 Zl 


Total 22.5 20.3 21 


23. Truck and Tank Car (Light) 


Total 0.8 0.6 0.2 


24. Truck and Tank Car (Heavy) 


Cessford - Total , 46 Za 1.9 
Other 3.8 1.9 2.0 
Total 8.4 46 3.8 


25. Undefined and Confidential 


Light 6.6 13 5.3 
Heavy 132 0.3 0.9 
Total 78 1.6 6.2 
ALBERTA TOTAL 1 778.3 1 001.5 776.8 


350 


SASKATCHEWAN 


1. Husky Pipeline Ltd. & Manito Pipelines Ltd. 
Aberfeldy - Sparky, Aberfeldy Unit 
South Aberfeldy - Sparky, Voluntary Unit 
Dulwich - Sparky 
Epping - Sparky and G.P., Non-Unit 
South Epping - Sparky and G.P., Unit No. 1 
S.W. Epping Sparky Vol. Unit No. 1 
Furness - Sparky 
Golden Lake North - Waseca & Sparky, Vol. Unit 
Golden Lake North - Waseca & Sparky, Non-Unit 
Golden Lake South - Sparky 
Golden Lake South - Waseca 
Gully Lake - Waseca, Vol. Unit No. 1 
Gully Lake - Waseca, Non-Unit 
Lashburn - Waseca, Vol. Unit 
Lone Rock - Sparky 
Tangleflags (Total) 
Other 


Total 


2. Bow River Pipe Lines Ltd. (Heavy Blend) 
Coleville - Bakken 
Dodsland - Viking, Eagle Lake, Vol. Unit 
Dodsland - Viking, Gleneath Unit 
Eureka - Viking, South Unit 
North Hoosier - Bakken, Vol. Unit 
North Hoosier - Basal Blairmore, Vol. Unit 
Smiley Dewar - Viking 
Other 


Total 


ale 


Initial 
Recoverable 
Reserves 


OY 
17 
1.9 
ae 
2.9 
1.0 
0.4 
1.8 
0.4 
0.6 
15 
0.9 
0.6 
0.8 
1.2 
fans) 
ees 


32.7 


74 
2.4 
1) 
b3) 
1.0 
0.6 
Diz 
4.4 


24.7 
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Cumulative 

Production 

to 1/1/78 
(Million cubic metres) 


3.6 
1.1 
1.4 
1.4 
1.9 
0.5 
0.2 
1.0 
0.2 
0.2 
0.7 
0.4 
0.2 
0.6 
1.1 
0.7 
39 


19.1 


49 
1.4 
1.3 
0.8 
0.5 
0.4 
370 
2.9 


15.7 


Remaining 
Reserves 
at 1/1/78 


1.6 
0.6 
0.5 
0.7 
1.0 
0.5 
0.1 
0.8 
0.2 
0.3 
0.9 
0.5 
0.3 
0.2 
0.1 
1.8 
3.3 


13.6 


2.4 
1.0 
1.0 
0.7 
0.5 
0.2 
1.7 
1.5 


9.0 
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Initial * Cumulative Remaining 
Recoverable Production Reserves 
Reserves to 1/1/78 at 1/1/78 


(Million cubic metres) 


3. South Saskatchewan Pipe Line Company 


Battrum - Roseray, Unit No. 1 5] Suh Zk 
Cantuar Main - Cantuar, Unit 4.0 2.9 1.0 
Dollard - Upper Shaunavon, Unit 13.6 2 2.4 
Fosterton - Roseray, Main Unit 10.2 7.8 2.4 
Gull Lake North - Upper Shaunavon, Unit Sil! 2.6 0.5 
Instow - Upper Shaunavon, Unit 8.1 6.2 1.9 
Main Success - Roseray, Unit eg. 2.4 0.3 
North Premier - Roseray, Unit No. 3 ra 1.8 0.3 
Rapdan - Upper Shaunavon, Unit =o 1.9 ee 
South Success - Roseray, Unit auf 2.9 0.8 
Suffield - Upper Shaunavon, Unit No. 2 0.8 0.4 0.4 
Verlo - Roseray, Unit 1.9 0.8 Ly 
Other 28.7 18.7 10.1 
Total 87.8 63.3 24.4 


4. Westspur Pipe Line Company - S.E. Saskatchewan Medium 


Benson - Midale, Unit eye 11 0.6 
Innes - Frobisher 21 14 0.7 
Lost Horse Hill - Frobisher Alida, Vol. Unit No. 1 2.0 ae 0.4 
Midale - Central Midale, Unit 17.4 12.6 48 
Midale - Central Midale, Non-Unit 13 0.7 0.6 
Viewfield - Frobisher 1.4 0.5 0.9 
Weyburn - Midale, Unit 52.8 Doig LES 
Weyburn - Midale, Non-Unit 1.1 0.7 0.4 
Other 14.8 9.6 52 
Total 94.5 63.4 31.1 


5. Westspur - Medium Pipe Line - Batched Light 


Flat Lake - Ratcliffe, Vol. Unit No. 1 1.9 1.0 0.9 
Freda Lake - Ratcliffe 0.5 0.3 0.2 
Sherwood - Frobisher 1.8 1.4 0.4 
Skinner Lake - Ratcliffe 0.3 0.1 0.2 
Total 45 2.7 Ly) 
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Initial Cumulative Remaining 
Recoverable Production Reserves 
Reserves to 1/1/78 at 1/1/78 


(Million cubic metres) 


6. Westspur Pipe Line Company - S.E. Saskatchewan Light 


Alida East - Alida, Unit 19 1.6 0.3 
Carnduff - Midale, East Unit ray 2.4 0.3 
Elmore - Frobisher Vol. Unit (ay) 1.3 0.9 
Ingoldsby - Frobisher Alida, Vol. Unit 2 1.9 0.8 
Kenosee - Tilston, Vol. Unit 2.0 13 0.7 
Parkman - Tilston Souris Valley 3.0 2.4 0.6 
Queensdale East-Frobisher Alida, Non-Unit 46 3.2 1.5 
Rosebank - Frobisher Alida, Vol. Unit No. 1 3.6 3.2 0.4 
Steelman - Midale, Unit 1A 9.6 hz 2.4 
Steelman - Midale, Unit II 8.4 6.8 1.6 
Steelman - Midale, Unit Ill 4.2 3.4 0.8 
Steelman - Midale, Unit IV 53 3.8 15 
Steelman - Midale, Unit VI 9.2 8.0 1.3 
Willmar - Frobisher Alida, Non-Unit 3.0 Zz 0.9 
Workamn - Forbisher, Vol. Unit No. 1 ‘i, 14 0.3 
Other 43.2 SLE 10.5 
Total 107.6 82.7 24.9 
SASKATCHEWAN TOTAL 351.7 246.9 104.8 
MANITOBA 


1. Trans-Prairie Pipelines Ltd. 


Daly - Mississippian 3.5 2.9 0.7 
North Virden Scallion - Mississippian 11.2 7.8 3.4 
Routledge - Mississippian 2.4 2.0 0.3 
Virden Roselea - Mississippian 15 5.0 2 
Other ie 1 0.3 
Total 26.0 18.8 7.2 
MANITOBA TOTAL 26.0 18.8 7.2 


oi 


ONTARIO 


1. Ontario 


ONTARIO TOTAL 


CANADA - TOTAL* 


*Frontier reserves not included. 
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Initial 
Recoverable 
Reserves 


9.7 


2 244.7 
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Cumulative 

Production 

to 1/1/78 
(Million cubic metres) 


8.7 


1 325.8 


Remaining 
Reserves 
at 1/1/78 


1.0 


918.9 


Pipeline Total 


Aitken Creek - Gething 
Blueberry - Debolt 
Eagle Belloy (85%) 
Inga - Inga 

Other 


Pipeline Total 


Beatton River - Halfway 

Beatton River West - Bluesky Gething 
Eagle Belloy (15%) 

Milligan Creek - Halfway 

Peejay - Halfway 

Weasel - Halfway 

Wildmint - Halfway 

Other 


Pipeline Total 


Boundary Lake Unit No. 1 
Boundary Lake Unit No, 2 
Other 


Pipeline Total 


1978 


411 


119 
125 
321 
626 

47 


1 238 


139 
130 

57 
220 
9/0 
365 

78 
160 


1719 


1 565 
1 066 
294 


2 926 


POTENTIAL PRODUCIBILITY FROM 


ESTABLISHED CRUDE OIL RESERVES 


1979 


411 


98 
108 
422 
550 

44 


1 223 


127 
118 

74 
187 
483 
333 

62 
135 


1520 


i519 
978 
280 


2771 


1980 


411 


82 
94 
473 
483 
39 


1171 


113 
100 

83 
159 
379 
290 

49 
113 


1 288 


1 450 
898 
255 


2 603 


NEB Forecast nae 


1981 


1982 


1983 


1984 


LIGHT CRUDE OIL 


1985 


1986 


NORTHWEST TERRITORIES 


All 


47] 


411 


Norman Wells 


41] 


4117 


BRITISH COLUMBIA 


411 


Blueberry - Taylor Pipelines 


68 
83 
47] 
424 
35 


1 080 


Trans-Prairie Pipelines Ltd.: 


101 
80 
83 

135 

297 

240 
39 
96 


1072 


96 
74 
432 
372 
31 


965 


46 
66 
383 
327 
27 


850 


38 
59 
340 
287 
24 


7149 


Beatton River - Taylor 


90 
65 
77 
115 
233 
199 
31 
80 


80 
52 
68 
97 
183 
165 
25 
68 


738 


72 
41 
60 
83 
143 
137 
20 
57 


613 


64 
33 
54 
70 
112 
113 
16 
48 


510 


26 
49 
267 
221 
19 


583 


97 
27 
48 
60 
88 
94 
13 
40 


426 


Trans-Prairie Pipelines Ltd.: 


1 361 
823 
223 


2 407 


Boundary Lake - Taylor 


1 277 
756 
195 


2 227 


1 198 
693 
170 


2 062 


1 125 
636 
148 


1 909 


B15 


1 055 
584 
129 


1 769 


990 
536 
113 


1 639 


1987 


41] 


22 
44 
237 
194 
17 


515 


51 
21 
42 
5] 
69 
78 
10 
29 


351 


929 
492 
99 


1 520 


1988 


411 


872 
451 
86 


1 410 


1989 


41] 


819 
414 
75 


1 308 


1990 


47] 


768 
380 
65 


1214 
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1991 1992 1993 1994 1995 


41] 411 411 471 47] 


32 29 25 23 20 


0 0 0 0 0 
26 23 20 18 16 
0 0 0 0 0 
0 0 0 0 0 
37 8 0 0 0 
0 0 0 0 0 
0 0 0 0 0 


95 59 46 4] 36 


72] 677 635 596 559 
349 320 294 269 247 

57 50 44 38 33 
1 046 972 903 


1 127 840 


Trucked Oil 


British Columbia Total 


Provost - Viking CAK 
Other 


Pipeline Total 


Crossfield - Cardium A 
Harmattan East - Rundle 
Harmattan Elkton - Rundle C 
Other 


Pipeline Total 


Carson Creek North - BHL A 
Carson Creek North - BHL B 
Judy Creek - BHL A 

Judy Creek - BHL B 

Swan Hills - BHL A&B 

Swan Hills - BHL C 

Swan Hills South - BHL A&B 
Virginia Hills - BHL 

Other 


Pipeline Total 


LIGHT CRUDE OIL 


1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 
Trucked Oil (B.C. TOTAL) 
131 121 110 100 91 83 76 69 63 57 52 47 43 39 
6014 5642 5173 4661 4174 3733 3347 3009 2711 2443 2182 1885 1710 1565 
ALBERTA 
Bow River Pipe Lines Ltd.: 
Light & Medium 
1260 1137 1027 929 840 761 690 627 569 518 47] 429 391 357 

119 117 116 115 113 109 106 102 99 96 93 90 88 85 

1379 1255 1143 1044 953 871 796 7129 669 614 565 520 479 442 
Cremona Pipeline 

127 11 98 86 75 66 58 5] 45 39 34 30 5 0 
S756" 162 1a 4395 ole 23 ey o1s058 914 792 690 603 528 465 410 363 322 

994 873 767 673 591 519 456 400 352 309 271 238 209 184 

925 468 47 372 331 295 263 234 209 186 166 148 132 117 
3402 3074 2721 2363 2057 #1795 41570 1376 1208 1 063 936 826 709 623 

Federated Pipe Lines Ltd. 

899 855 813 755 685 621 562 510 462 419 379 344 312 283 
2974 2886 2677 2371 2100 1859 1647 1458 41291 1144 1013 897 794 703 
11471 9883 8514 7335 6319 5444 4690 4041 3481 2999 2584 2226 1918 1652 
RyGNy SE VAR RHI) ERY EA) RE PRT I ae 972 84] 728 631 546 
12 385 11664 10913 10141 9424 8758 8138 7563 7028 6531 6070 5640 5242 4871 
2325 2212 2080 1938 1809 1693 1588 1492 1405 1325 1252 1185 1123 41065 
10305 10101 9455 8442 7538 6731 6010 5366 4792 4278 3820 3411 3046 2720 
2149" 2,003" W856" 1707" Wo7te 445 S30 1224 126" S 18036 953 877 807 743 

916 889 862 789 680 586 505 435 374 323 278 239 206 178 
46976 43569 39834 35785 32123 28866 25968 23 386 21083 19027 17191 15549 14078 12761 
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1992 1993 1994 1995 


35 32 29 27 


1412 1291 1187 1093 


326 298 273 249 
82 80 77 75 
409 378 


350 325 


0 0 0 0 


287 256 229 206 
161 14] 124 109 
105 93 74 0 
553 49] 421 315 
256 232 210 191 
623 551 488 432 
1423 1226 1 056 910 
473 410 355 307 
4527 4207 3909 3 633 
1 012 963 918 875 
2428 2168 1936 1 729 
683 629 578 532 
153 132 113 98 
11579 10518 9565 8707 


Bellshill Lake - Blairmore 
Thompson Lake - Blairmore 


Pipeline Total 


Clive - D-2A 

Clive - D-3A 
‘Drumheller - 0-28 
Duhamel - D-2A 
Duhamel - D-3B 
Erskine - 0-3 

Fenn Big Valley - D-2A 
Hussar - Glauconitic A 
Joffre - D-2 

Stettler - D-2A 
Stettler - D-3A 

West Drumheller - D-2A 
Other 


Pipeline Total 


Acheson - D-3A 
Golden Spike - D-3A 
Other 


Pipeline Total 


Excelsior - D-2 
Fairydell Bon Accord - D-3A 
Other 


Pipeline Total 


1978 


996 
67 


1 063 


11 784 


2 543 
4590 
1 080 


8 212 


443 
193 
57 


692 


1979 


898 
64 


962 


387 
938 
239 
55 

98 
174 

5 359 
376 
652 
192 
308 
380 

1 747 


10 905 


2 543 
3 726 
1017 


7 285 


1980 


809 
60 


869 


354 
938 
217 
43 

85 
160 

4 289 
345 
667 
172 
283 
335 

1 641 


9 529 


27399 
3 024 
957 


6 377 


281 
145 
45 


47] 


1981 


LIGHT CRUDE OIL 


1982 


1983 


1984 


1985 1986 1987 


Gibson Petroleum Company Limited 


729 
54 


7183 


325 
937 
196 
34 

73 
148 

3 432 
306 
667 
145 
260 
294 

1 492 


8 311 


657 
49 


706 


592 
ad 


636 


933 


48] 433 390 
40 36 32 29 


Gulf Alberta Pipe Line 


299 
876 
177 
26 

63 
138 

2 747 
272 
667 
123 
239 
259 

1 356 


7 242 


276 
777 
160 
20 

54 
128 

2 198 
241 
652 
104 
219 
228 

1 233 


6 292 


573 517 466 420 
255 236 220 205 
689 61] 542 481 
145 13] 119 108 


12 0 0 0 
46 40 34 30 


120 113 107 101 
1759 1408 1127 902 
214 190 168 149 
601 555 514 479 
87 74 62 53 
202 185 170 157 
200 176 155 136 
1120 1018 926 841 
5453 4739 4145 3 640 


The Imperial Pipe Line Company, 
Limited: Ellerslie 


1 888 
2 455 
875 


5 218 


1 470 
1 993 
775 


4 238 


1 145 
1618 
686 


3 449 


892 694 541] 42] 
1313 1 066 865 702 
608 939 477] 422 
2813 2299 1883 1546 


The Imperial Pipe Line Company, 
Limited: Excelsior 


218 
126 
40 


383 


169 
109 
35 


313 


13] 
95 
31 


257 


211 


101 78 61 4] 
82 72 62 54 
27 24 22 19 


174 


ou By, 


1988 


382 
26 


378 


3 211 


328 
570 
374 


1 272 


36 
4] 
17 


100 


1989 


317 
24 


341 


255 
463 
331 


1 050 


1990 


286 
21 


307 


199 
376 
294 


868 


13 


33 


1991 


257 
19 


271 


155 
305 
260 


720 


12 


42 


APPENDIX D 


Page 3 of 
1992 1993 1994 
232 209 ~=«188 
ie os 
249 225 203 
147 138 130 
264 234 208 
65 59 53 

0 0 0 

14 7 0 
79 75 72 
296 «= .237-—«189 
82 73 64 
353 335318 
0 0 0 
10229486 
72 ii6S anes 
522 475 431 
1997 1790 1609 


12] 94 73 
247 201 163 
230 204 18] 
598 499 417 

0 0 0 
27 23 20 
10 9 7 
37 32 27 


LZ 


1995 


170 
13 


183 


1 338 


Leduc Woodbend - D-2A 
Leduc Woodbend - D-3A 
Other 


Pipeline Total 


Redwater - D-3 


Pipeline Total 


Coutts - Total 
Manyberries - Total 
Other 


Pipeline Total 


Joarcam - Viking 


Pipeline Total 


LIGHT CRUDE OIL 


1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 


The Imperial Pipe Line Company, 
Limited: Leduc 


157 169 175 172 148 123 103 86 72 60 50 42 35 
1724 1403 1 143 930 758 617 502 409 333 27] 221 180 146 
21] 189 169 15] 135 121 109 97 87 78 70 62 56 


2091 1761 1486 1253 1041 861 714 592 492 409 341 284 237 


The Imperial Pipe Line Company, 
Limited: Redwater 


15.999 12642 9989 7893 6237 4928 3894 3077 2431 1921 1518 1199 948 


15999 12642 9989 7893 6237 4928 3894 3077 2431 1921 1518 1199 948 


Murphy Milk River Pipe Line 


162 162 152 130 lll 94 80 68 58 50 42 36 31 
71 23 69 65 62 58 55 52 50 47 44 42 40 
159 15] 132 115 99 87 75 65 97 49 43 37 32 


398 386 = «353 310 212 239 211 186 165 146 130 116 103 


Norcen Energy Resources Ltd. 


877 794 = 692 580 487 408 342 287 241 202 169 142 119 


877 7194 692 580 487 408 342 287 241 202 169 142 119 


318 


1991 


749 


749 


26 
38 
28 


92 


59 


59 
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1992 


45 


142 


592 


592 


22 
36 
24 


82 


1993 


40 


119 


468 


468 


19 
34 
21 


14 


1994 


36 


13 


369 


369 


1995 


32 


32 


292 


292 


14 
30 
16 


60 


APPENDIX D 
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LIGHT CRUDE OIL 


1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 


Peace River Oil Pipe Line Co. Ltd. 


Goose River - BHL 1038 1018 998 940 850 768 695 628 568 514 465 420 380 344 31] 281 254 230 
Kaybob - BHL A 762 ZT 1693 1596 1445) 1-308 eh” 1073 972 880 797 721 653 992 936 485 439 398 
Kaybob South - Triassic A 2/3380) aly 949 W749 1 570) 17409) 1265 1-136. 1019 915 821 737 662 594 533 479 430 386 
Nipisi - Gilwood A(39%) 3766 3619 3268 2767 2343 1984 1680 1422 1204 10020 864 731 619 524 444 376 318 270 
Simonette - D-3 1230 1122 1023 934 852 777 709 647 590 538 49] 448 408 373 340 310 283 258 
Snipe Lake - BHL S02 le230) alo eI e075 10026. 952 883 819 760 705 653 606 562 921 484 = 449 416 386 
Sturgeon Lake - D-3 389 345 305 270 239 212 188 166 147 130 116 102 91 80 7] 63 56 49 
Sturgeon Lake South - 0-3 3070 2.862 2631 -2:384" 2 160) 1957) 773) 1606 «1455 «1318 1195 1082 981 888 805 729 661 599 
Utikuma - KR SAND A 154 148 143 132 119 106 95 85 77 69 61 55 49 44 40 36 32 29 
Other POZE 22) 106421003 we O Sana le7 So ue nOO len) O9CN 494s 1 ACS eel 32 242 G7 10975 S032 970 912 857 

Pipeline Total 17 240 16377 15252 13882 12517 11274 10164 9173 8287 7494 6784 6146 5573 5059 4595 4178 3801 3 461 


Pembina Pipe Line Ltd. 


Pembina - Cardium 10205 9398 8693 8072 7521 7031 6591 6196 5839 5515 5220 4950 4703 4475 4266 4072 3893 3 726 
Pembina - Keystone Belly River B 1384S 5357 S30 Re 250R a IZ5 es 1s013 912 820 738 665 598 939 485 436 393 353 318 286 
Willesden Green - Cardium A(70%) 1432 1403 1376 1348 1305 1248 #41194 1144 1095 1050 1007 966 927 89] 856 823 791 761 
Other 1888 1851 S14 1752) 66S S88 1512 AAO 37) 1305) 91243 118351 126 1072 ©1021 972 925 881 


Pipeline Total 14909 14009 13213 12422 11620 10880 10210 9600 9044 8535 8067 7638 47241 6875 6536 6221 5928 5 656 


Rainbow Pipe Line Company, Ltd. 


Mitsue - Gilwood A 8303 7488 6752 6088 5490 4951 4464 4026 3630 3274 2952 2662 2400 2165 1952 1760 1587 1 431 
Nipisi - Gilwood A(61%) CSOs eo O60 moll luur4 329s b/c) 10Dmur2 O80 se 20227 18860) 1598 1 3035 1146 971 822 696 590 499 423 
Rainbow - KR A 1669) 91669) 1669 1669) 162159) 389 1471 988 834 703 594 501 422 356 301 254 214 18] 
Rainbow - KR B A529 ed 291429 ean 3099 Sie 3 39 ee Ooleezro2 Gani O46) wd OZ0Iee Sova al 134 947 TR 661 552 46] 385 
1.S. No. 1 Other 1888 1851 1814 #1778 1650 1449 #1272 #1117 980 860 795 663 982 511 449 394 346 304 
Rainbow - KR F 270K 2700 2701 2 TOL 21646) 2.267 Sa 893 eS h321 ae 1103 922 770 643 937 449 375 313 261 
Rainbow - KR AA 2225 2220 2154 2069 1988 1898 1640 1370 1 144 956 798 667 557 465 389 324 27] 226 
1S. No. 11 Other 472 406 350 283 215 164 124 94 72 55 4] 31 24 18 0 0 0 0 
1.S. No. 2 Total 874 874-874 809 677 567 474 397 332 278 233 195 163 136 114 96 80 67 
Rainbow Other 1744 1735 1726 1718 1606 1410 1238 1087 954 837 735 645 567 497 437 383 336 295 
Rainbow South - KR A 524 524 924 524 480 40] 335 279 233 195 163 136 114 95 79 66 55 46 
Rainbow South - KR B 969 969 969 969 921 773 646 939 45] 376 314 263 219 183 153 128 107 89 
Rainbow South - KR E 666 662 659 656 609 526 455 393 340 294 254 220 190 164 142 123 106 92 
Utikuma Keg River A(84%) 811 779 749 695 622 557 499 447 400 358 321 287 257 230 206 184 165 148 
Virgo - Total 674 563 47] 393 328 274 229 191 160 133 11] 93 78 65 54 45 d 0 
Zama - Total DESO y Menlo O2 melo enlalia? 936 774 ~—-640 529 438 362 299 248 88 0 0 0 0 0 
Other L7G lo 6 16 IG 6 1708 W518 1280) 1080 911 769 649 547 462 389 328 277 

Pipeline Total 36.977 35663 33900 31822 29169 25560 22210 19116 16403 14090 12116 10430 8871 7584 6543 5664 4880 4 226 


Sh9 


Ferrier - Cardium D 

Ferrier - Cardium E 

Gilby - Jurassic B 

Gilby - Mannville B 

Gilby - Viking A 

Innisfail - D-3 

Medicine River - Glauconitic A 
Medicine River - Jurassic A 
Medicine River - Jurassic D 
Sundre - Rundle A 

Willesden Green - Cardium A(30%) 
Other 


Pipeline Total 


Bonnie Glen - D-3A 
Glen Park - D-3A 
Westerose - D-3 
Wizard Lake - D-3A 
Other 


Pipeline Total 


Boundary Lake South - Triassic C 
Boundary Lake South - Triassic E 
Other 


Pipeline Total 


1978 


334 
336 
458 
167 
92 

1 832 
253 
259 
253 
48] 
614 
3 601 


8 679 


16 799 
499 
3 565 
11 160 
44 


32 068 


76 
676 
60 


813 


1979 


334 
340 
454 
183 
85 

1 565 
250 
254 
243 
429 
601 
3 494 


8 232 


15 508 
45] 
a) 
10 616 
44 


30 010 


76 
663 
60 


7199 


1980 


325 
342 
449 
199 
78 

1 307 
248 
232 
226 
383 
589 

3 39] 


7 769 


12 694 
409 

3 069 
9 048 
43 


25 264 


76 
650 
60 


7186 


1981 


285 
342 
427 
207 
71 

1 092 
238 
196 
210 
34] 
578 

3 291 


7 218 


LIGHT CRUDE OIL 


1982 


248 
342 
390 
207 
64 
912 
222 
166 
196 
305 
559 
3 193 


6 803 


1983 


215 
338 
356 
206 
58 
762 
206 
140 
182 
272 
535 
2 993 


6 265 


1984 


187 
319 
325 
199 
52 
636 
192 
118 
169 
243 
512 
2 708 


5 662 


1985 


163 
298 
297 
189 
47 
931 
179 
100 
158 
217 
490 
2 450 


5 120 


1986 


Rangeland Pipeline Company Limited 


14] 
280 
271 
180 

42 
444 
167 

85 
147 


193 


470 
2217 


4 637 


Texaco Exploration Canada Ltd. 


9 136 
357 
2 639 
6 869 
43 


19 044 


6 575 
302 
2 269 
5 214 
42 


14 403 


4 732 
255 
1 951 
3 958 
42 


10 939 


3 406 
215 
1 677 
3 005 
38 


8 341 


2 451 
182 
1 442 
2 281 
30 


6 387 


1 764 
154 
1 240 
1731 
24 


4914 


Trans-Prairie Pipelines Ltd.: 
Boundary Lake South 


74 
607 
60 


740 


69 
939 
60 


668 


64 
478 
55 


598 


60 
425 
4] 


532 


56 
377 
40 


414 


20 


1987 


123 
263 
247 
171 
38 
371 
155 
72 
137 
172 
450 
2 006 


4 206 


1 270 
130 
1 066 
1 314 
20 


3 800 


49 
297 
29 


376 


1988 


107 
249 
226 
163 
34 
310 
144 
60 
127 
154 
432 
1815 


3 821 


914 
110 
917 
998 

16 


2 954 


1989 


93 
235 
206 
155 

31 
259 
134 

51 
118 
137 
414 

1 642 


3 476 


658 
93 
788 
757 
13 


2 309 


1990 


81 
222 
188 
148 

28 
216 
125 

43 
110 
123 
398 

1 485 


3 168 


473 
78 
678 
575 
10 


1815 


1991 


70 
211 
172 
140 

25 
180 
117 

37 
102 
109 
382 

1 344 


2 890 


38 
185 
15 


238 
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1992 


1993 


53 
190 
143 
127 

21 
126 
101 

26 

89 

87 
353 

1 100 


2 417 


176 
47 
43] 
251 
5 


911 


1994 


1995 


APPENDIX D 
Page. “ie Ole 4:2 


LIGHT CRUDE OIL 


1978 1979 1980 1981] 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 


Twining Pipeline Division 


Twining - Rundle A and LM A 626 608 590 535 456 391 338 294 257 226 199 177 157 14] 126 114 103 93 
Twining North - Rundle 211 219 218 197 176 158 142 127 114 102 91 82 73 65 59 53 47 42 
Other 44 44 43 42 40 38 37 35 34 32 31 30 29 27 26 25 24 23 

Pipeline Total 881 870 851 7175 673 588 517 456 404 360 321 288 259 234 211 192 174 159 


Valley Pipe Line 


Turner Valley - Rundle & Shallow 922 501 473 437 404 374 345 319 295 273 253 233 216 200 185 17] 158 146 


Pipeline Total 522 501 413 437 404 374 345 319 295 273 253 233 216 200 185 171 158 146 


Truck and Tank Car 


Pipeline Total 67 64 61 38 59 52 44 33 25 18 14 10 8 6 4 2 0 0 
Alberta Total 205 031 189 739 171 033 150 383 131 982 115 134 100572 88041 77359 68 263 60478 53785 47848 42707 38308 34540 31109 27 876 
SASKATCHEWAN 


Westspur - Medium Pipe Line - 
Batched Light 


Flat Lake - Ratcliffe, Vol. Unit No.1 211 194 179 165 152 140 129 119 109 101 93 86 Ths 73 67 62 97 §2 


Freda Lake - Ratcliffe 55 50 46 42 39 36 33 30 27 25 23 21 19 18 16 15 14 13 
Sherwood - Frobisher 130 117 105 94 85 76 69 62 56 50 45 4) 36 33 30 2] 24 21 
Skinner Lake - Ratcliffe 45 43 4] 38 35 32 30 27 25 5} 21 20 18 17 16 14 13 12 

Pipeline Total 440 404 371 339 311 284 260 238 218 200 183 167 154 141 129 118 108 99 


Alida East - Alida, Unit 

Carnduff - Midale, East Unit 

Elmore - Frobisher Vol. Unit 
Ingoldsby - Frobisher Alida, Vol. Unit 
Kenosee - Tilston, Vol. Unit 
Parkman - Tilston Souris Valley 
Queensdale East-Frobisher Alida, 
Non-Unit 

Rosebank - Frobisher Alida, 

Vol. Unit No. 1 

Steelman - Midale, Unit 1A 
Steelman - Midale, Unit || 

Steelman - Midale, Unit III 
Steelman - Midale, Unit IV 
Steelman - Midale, Unit VI 

Willmar - Frobisher Alida, Non-Unit 
Workamn - Forbisher, Vol. Unit No. 1 
Other 


Pipeline Total 


Saskatchewan Total 


Daly - Mississippian 

North Virden Scallion - Mississippian 
Routledge - Mississippian 

Virden Roselea - Mississippian 
Other 


Pipeline Total 


Manitoba Total 


Ontario - Total 


1978 


72 
116 
189 
145 
300 
189 


372 


174 
565 
395 
258 
448 
422 
243 
128 
2 870 


6 889 


7 329 


192 
734 
147 
425 
136 


1 633 


1 633 


243 


1979 


67 
105 
180 
134 
297 
171 


340 


15] 
921 
361 
235 
418 
376 
222 
115 
2 676 


6 372 


6777 


179 
678 
137 
402 
128 


1524 


1524 


223 


1980 


63 
94 
169 
125 
269 
155 


31] 


13] 
48] 
331] 
211 
384 
336 
203 
103 
2 495 


5 862 


6 233 


164 
627 
123 
379 
113 


1 408 


1 408 


204 


1981 


LIGHT CRUDE OIL 


1982 


1983 


1984 


1985 


1986 


Westspur Pipe Line Company - 


59 
85 
157 
116 
222 
14] 


284 


113 
444 
302 
189 
348 
300 
186 
93 

2 289 


5 329 


5 668 


Trans-Prairie Pipelines Ltd. 


149 
580 
106 
359 

95 


1 289 


1 289 


187 


S.E. Sask. Light 


55 
77 
145 
108 
183 
127 


259 


98 
410 
276 
170 
316 
267 
170 

83 

2 067 


4813 


5 124 


1 181 


171 


5] 48 
69 62 
135 125 
10] 95 
150 124 
115 105 
237 216 
85 73 
379-349 
253 231 
153 137 
287 260 
230mmeece 
156 142 
75 67 
1866 1 684 
4349 3.933 
4634 4193 
MANITOBA 


122 110 
496 458 
79 68 
321 303 
67 56 

1 083 995 
1 083 995 
ONTARIO 
156 143 


B22 


45 
56 
116 
89 
102 
95 


198 


63 
322 
211 
123 
236 
190 
130 

60 

1 520 


3 557 


3 796 


100 
424 
98 
286 
4) 


915 


915 


131 


42 
51 
107 
84 
84 
86 


18] 


55 
298 
193 
110 
214 
169 
119 

54 

WZ 


3 220 


3 438 


90 
392 
50 
271 
39 


842 


842 


120 


1987 


39 
45 
99 
79 
69 
78 


165 


48 
275 
177 

99 
194 
151 
109 

48 

1 239 


2915 


3 115 


82 
362 
43 
256 
33 


776 


716 


110 


1988 


36 
4} 
92 
75 
57 
70 


151 


4) 
253 
162 

89 
176 
135 
100 

44 

1 118 


2 641 


2 824 


74 
335 
37 
242 
27 


715 


715 


101 


1989 


34 
37 
85 
7] 
47 
64 


138 


35 
234 
148 

80 
159 
120 

91 

39 

1 009 


2 393 


2 561 


67 
310 
18 
229 
23 


646 


646 


92 


1990 


32 
32 
79 
67 
39 
58 


126 


31 
216 
135 

72 
144 
107 

83 

35 
911 


2 168 


2 322 


582 


84 
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1991 


2 060 


533 


11 


1992 


1 842 


488 


488 


71 


1993 


1 647 


454 


454 


65 


1994 


1 473 


423 


423 


59 


1995 


1 330 


393 
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HEAVY CRUDE OIL 


1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 199] 1992 1993 1994 1995 


ALBERTA 


Bow River Pipe Lines Ltd.: Heavy 


Bantry - Mannville A 604 575 547 510 466 426 389 355 325 297 271 248 226 207 189 173 158 144 
Countess - Upper Mannville B 215 201 177 148 123 102 85 71 59 49 4] 34 29 24 20 13 0 0 
Countess - Upper Mannville D WW BY AIS BIN eh iin Se 95 71 53 27 0 0 0 0 
Countess - Upper Mannville H 550 507 = 451 384 328 279 238 203 173 148 126 107 92 78 67 wl 48 4) 
Countess - Upper Mannville 0 244 224 205 188 173 159 146 134 123 113 103 95 87 80 73 67 62 5/7 
Grand Forks - Upper Mannville B 234 218 197 178 161 146 132 119 108 97 88 80 72 65 59 53 48 43 
Grand Forks - Lower Mannville D 1478) 1 524 381 1 174 999 849 722 614 522 444 378 321 273 232 198 168 143 121 
Grand Forks - Lower Mannville K 425 382 315 260 215 177 146 120 99 82 68 56 46 38 31 26 21 17 
Hays - Lower Mannville A 254 226 200 173 145 122 102 86 72 60 51 42 36 30 1] 0 0 0 
Lathom - Upper Mannville A 391 356 302 257 218 185 157 134 114 97 82 70 59 50 43 36 31 26 
Taber - Mannville D 315 308 287 252 222 195 171 150 132 116 102 90 79 70 61 54 47 4] 
Taber South - Mannville B 189 159 127 97 74 57 43 33 25 19 3 0 0 0 0 0 0 0 
Other TBO7 UST Sel 7S e594 1432 18787 57 10080 935 840 755 679 610 549 493 443 398 358 

Pipeline Total 7885 7670 6932 5941 5099 4391 3794 3289 2859 2491 2165 1894 1663 1450 1246 1090 957 851 


Chauvin - Mannville A 92 85 78 72 67 61 57 52 48 44 4) 38 35 32 29 2] 25 23 
Chauvin South - Sparky A&B 154 162 162 162 160 151 142 134 126 119 112 106 99 94 88 83 78 74 
Chauvin South - Sparky E 56 53 49 45 4] 38 34 31 29 26 24 Me 20 18 17 15 14 13 
Chauvin South - Sparky H 148 142 132 117 105 93 83 74 66 59 52 47 42 37 33 30 26 24 
Chauvin South - Lloydminster D 36 32 29 25 23 20 18 16 14 13 11 10 9 8 7 6 6 5 
Other 168 175 166 150 136 123 111 100 90 81 73 66 60 54 49 44 40 36 

Pipeline Total 655 649 617 573 531 487 445 408 374 343 314 289 265 243 224 206 189 174 


Lloydminster - Sparky C and GP A LV 1S ee 07 ee 00 93 87 81 76 71 66 62 58 54 50 4] 44 4] 38 
Lloydminster - Sparky and GP C ge A 925 aap IG TE WE RI LY EWS Rss SIVA he 
Viking Kinsella - Wainwright B TSIOM ARO NES32 me 098s 905 745m olde 5065 417 © 344" 6 283° "92385" 192" 158 130) 107 89 73 
Wainwright - Wainwright & Sparky A 1190 1154 1074 958 854 761 678 604 539 480 428 382 340 303 270 241 215 191 
Wildmere - Lloydminster A & Sparky B 332 329 325 313 293 274 « 256 240 224 «©6210 30s «196 )Ss«184.Ssd72-Stsi—id2G sd] 132 123 
Other 3G SIE GG) em AGT AGU MMS 202 277 2390 207 179)" 15498 9183 8 115 99 86 74 


Pipeline Total 4203 4110 3803 3322 2902 2540 2229 1960 1727 1526 1350 1198 1065 949 847 157 679 609 


B25 


Cessford - Total 
Other 


Pipeline Total 


Alberta Total 


Aberfeldy - Sparky, Aberfeldy Unit 
South Aberfeldy - Sparky, 
Voluntary Unit 

Dulwich - Sparky 

Epping - Sparky and G.P., Non-Unit 
South Epping - Sparky and G.P., 
Unit No. 1 

S.W. Epping Sparky Vol. Unit No. 1 
Furness - Sparky 
Golden Lake North - 
Vol. Unit 

Golden Lake North - 
Non-Unit 

Golden Lake South - Sparky 

Golden Lake South - Waseca 

Gully Lake - Waseca, Vol. Unit No. 1 
Gully Lake - Waseca, Non-Unit 
Lashburn - Waseca, Vol. Unit 

Lone Rock - Sparky 

Tangleflags (Total) 

Other 


Waseca & Sparky, 


Waseca & Sparky, 


Pipeline Total 


Y CRUDE OIL 


1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 

Truck and Tank Car 
511 501 469 420 375 336 300 268 240 215 192 171 153 137 
39] 380 369 358 338 312 288 265 245 226 208 192 177 163 
903 881 838 177 714 648 588 534 485 440 400 363 330 300 
13646 13311 12190 10614 9246 8066 7057 6191 5445 4800 4230 3744 3324 2943 

SASKATCHEWAN 

Husky Pipeline Ltd. & Manito Pipelines Ltd. 

601 566 511 440 379 327 281 242 209 180 155 133 115 a9 
237 219 196 171 149 129 113 98 85 74 65 56 49 43 
109 105 99 94 88 83 78 73 69 65 61 57 54 51 
238 222 202 179 158 140 125 110 98 87 77 68 60 54 
325 300 267 237 211 188 167 149 132 118 105 93 83 74 
147 140 130 118 108 98 89 81 74 67 61 55 50 46 
49 43 38 34 29 26 23 20 18 16 14 12 10 9 
251 227 203 182 163 146 131 118 105 94 85 76 68 61 
109 92 78 66 56 4] 40 33 28 24 20 15 0 0 
117 112 102 89 77 67 58 50 44 38 33 28 25 21 
316 298 268 230 197 169 145 125 107 92 79 68 58 50 
134 123 113 103 95 87 80 73 67 61 56 52 48 44 
97 89 8] 74 68 62 57 52 47 43 40 36 33 30 
54 50 4] 43 4] 38 35 33 31 28 27 25 23 21 
44 39 35 31 28 25 23 20 18 16 14 13 12 10 
578 558 513 448 391 342 299 261 228 199 174 152 133 116 
1117 1095 1008 869 750 647 558 481 415 358 309 266 230 198 
4524 4278 3892 3410 2990 2623 2302 2022 1777 1562 1375 1209 10852 929 
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1992 1993 1994 1995 
123 110 98 88 
150 139 128 118 
273,248 = 226 ~—Ss 206 

2589 2302 2052 1840 
85 74 63 21 
37 21 0 0 
48 45 42 40 
10 0 0 0 
66 58 52 46 
42 38 34 12 

6 0 0 0 
95 49 44 39 
0 0 0 0 
19 16 14 2 
43 37 32 27 
40 37 34 31 
28 25 23 21 
20 19 17 14 
9 8 0 0 
102 89 78 68 
17] 148 127 110 
781 «664 561 433 


Coleville - Bakken 

Dodsland - Viking, Eagle Lake, 
Vol. Unit 

Dodsland - Viking, Gleneath Unit 
Eureka - Viking, South Unit 
North Hoosier - Bakken, Vol. Unit 
North Hoosier - Basal Blairmore, 
Vol. Unit 

Smiley Dewar - Viking 

Other 


Pipeline Total 


Battrum - Roseray, Unit No. 1 
Cantuar Main - Cantuar, Unit 
Dollard - Upper Shaunavon, Unit 
Fosterton - Roseray, Main Unit 


Gull Lake North - Upper Shaunavon, 


Unit 

Instow - Upper Shaunavon, Unit 
Main Success - Roseray, Unit 

North Premier - Roseray, Unit No. 3 
Rapdan - Upper Shaunavon, Unit 
South Success - Roseray, Unit 


Suffield - Upper Shaunavon, Unit No. 2 


Verlo - Roseray, Unit 
Other 


Pipeline Total 


1978 


620 


184 
19] 
126 
130 


72 
279 
496 


2 099 


399 
388 
837 
490 


19] 
601 
109 
179 
333 
188 
96 
375 
2 700 


6 886 


1979 


584 


166 
184 
121 
120 


65 
264 
449 


1954 


373 
341 
740 
455 


167 
936 
99 
145 
303 
174 
88 
334 
2 473 


6 228 


1980 


1981 


HEAVY CRUDE OIL 


1982 


1983 


1984 


Bow River Pipe Lines Ltd. 


541 


151 
177 
115 
11] 


59 
251 
398 


1 803 


493 


138 
168 
108 
102 


53 
238 
353 


1 654 


449 


127 
157 
10] 

94 


48 
226 
313 


1517 


410 


118 
147 
95 
87 


43 
214 
278 


1 393 


373 


110 
138 
89 
80 


So 
203 
246 


1 280 


1985 


1986 


1987 


(Heavy Blend) 


340 


102 
130 
84 
74 


35 
193 
219 


1177 


283 


90 
114 
74 
63 


28 
174 
172 


998 


South Saskatchewan Pipe Line Company 


349 
299 
654 
423 


147 
478 
91 
117 
275 
161] 
80 
297 
2 265 


5 636 


326 
263 
577 
393 


128 
427 
83 
95 
250 
149 
74 
264 
2 074 


5 104 


305 
231 
510 
365 


113 
381 
75 
77 
227 
137 
68 
235 
1 899 


4 624 


285 
203 
451 
338 


99 
340 
68 
62 
207 
127 
62 
209 
1 740 


4 192 


266 
178 
399 
314 


87 
303 
62 
50 
188 
117 
9/7 
186 
1 593 


3 802 


249 
157 
352 
292 


76 
270 
57 
4) 
171 
109 
52 
166 
1 459 


3 451 


S25 


233 
138 
31] 
271 


67 
24] 
52 
16 
155 
100 
48 
147 

1 336 


3 116 


1988 


258 


85 
107 
69 
58 


25 
165 
152 


920 


106 
243 


1989 


235 


81 
100 
65 
54 


23 
156 
135 


849 


1990 


214 


76 
94 
61 
50 


21 
148 
120 


7184 


1991 


141 
106 


861] 
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1992 1993 1994 1995 


178 162 148 


69 66 63 60 
82 77 12 68 
54 51 48 45 
42 39 36 33 


17 15 14 2 
133 126 120 114 
94 84 74 66 


670 621 


73 65 58 51 
788 722 661 605 
1707 1553 1403 1 249 
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HEAVY CRUDE OIL 


1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 


Westspur Pipe Line Company - S.E. Sask. Medium 


Benson - Midale, Unit 134 125 115 107 99 91 85 78 72 67 62 58 53 49 46 42 39 36 
Innes - Frobisher 174 161 149 138 128 118 109 101 93 86 80 74 68 63 59 54 50 46 
Lost Horse Hill - Frobisher Alida, 
Vol. Unit No. 1 170 148 129 112 97 84 73 64 55 48 42 36 31 27 24 20 18 15 
Midale - Central Midale, Unit 959 894 834 777 725 676 630 587 547 510 476 444 413 386 359 335 312 291 
Midale - Central Midale, Non-Unit 173 163 149 133 119 106 95 85 76 68 61 54 48 43 38 34 31 27 
Viewfield - Frobisher 169 159 149 140 132 124 116 109 102 96 90 85 79 75 70 66 62 58 
Weyburn - Midale, Unit D756 2616 2483 2357 2237 2124 2016 1913" 1816 17240 1636 1553" 1474 1.399" 132851261 ein 7 leis 
Weyburn - Midale, Non-Unit 137 126 112 99 88 78 69 61 54 48 42 37 33 29 26 5 0 0 
Other e280 e205 eel? Oy, 925 843 767 699 636 579 527 480 437 398 362 330 300 273 
Pipeline Total 5954 5598 5237 4880 4550 4244 3960 3697 3453 3227 3016 2821 2639 2470 2313 2148 2009 1 884 
Saskatchewan Total 19 463 18058 16568 15048 13681 12451 11344 10347 9430 8607 7877 7214 6601 6034 5471 4985 4549 4089 


Canada - Total Light Crude Oil 220 728 204 382 184 528 162 664 143 108 125 218 109727 96 369 84947 75183 66777 59445 53023 47 420 42597 38474 34729 31 224 
Canada - Total Heavy Crude Oil 33109 31369 28758 25662 22926 20517 18401 16538 14874 13407 12107 10958 9925 8977 8060 7287 6601 5930 


Canada - Total Crude Oil 253 837 235 751 213 286 188 326 166 034 145 735 128 128 112 907 99821 88590 78 884 70403 62948 56397 50657 45761 41330 37 154 
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NEB Forecast m>/d 


1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 


From Established Reserves 


British Columbia 


Taylor (Westcoast) 477 477 461 461 461 448 429 429 423 375 359 315 267 254 235 194 165 156 
Total 47] 477 461 461 461 448 429 429 423 375 359 315 267 254 235 194 165 156 
Alberta 


Bow River Pipe Lines 


Cessford (HBOG) 18 16 14 12 11 a 8 7 6 6 5 4 4 3 3 3 2 2 
Empress (Pacific) 334 33] 326 321 318 314 310 310 310 310 310 310 310 310 213 ZA 212 18] 
Wayne-Rosedale 19 16 14 13 1] 10 9 7 i! 6 5 4 4 3 3 3 2 1 
Others 79 74 69 65 60 58 54 48 46 43 40 39 37 34 32 30 29 28 
Total 450 437 423 411 399 391 381 372 369 364 360 0= 358 354 351 311 271 246 212 


Co-ed Pipe Line 


Cochrane 222 222 222 222 222 214 204 198 181 164 154 133 121 109 98 91 68 60 
Ellerslie (Dome) 26 137 131 127 136 137 137 137 138 131 118 16 16 18 38 40 4] 43 
Empress (Dome) 258 2580 9258 258 258 258 253 222 186 150 114 78 40 8 0 0 0 0 
Ferrier (Seafort) 28 25 22 19 17 14 13 1] 10 8 7 7 6 5 4 3: 0 0 
Garrington 44 43 37 32 27 24 20 18 15 13 1] 10 8 7 6 4 3 3 
Minnehik-Buck Lake 164 161 157 138 152 138 119 102 88 76 66 58 50 43 38 33 28 25 
Pembina (Texaco) 10 10 9 9 8 8 7 7 if 6 6 6 6 5 5 5 5 4 
Quirk Creek 127 124 120 117 108 96 87 78 71 64 58 53 48 43 35 31 28 25 
Ricinus 302 270 240 212 187 164 97 120 142 140 139 137 125 109 96 84 74 65 
Strachan (Aquitaine) 171 153 136 116 98 84 72 62 53 46 40 34 29 25 21 18 15 13 
Strachan (Gulf) 612 533 464 405 354 310 271 238 208 183 160 140 123 108 95 83 73 64 
Total 1966 1934 1797 1656 1568 1447 1280 1193 1098 982 873 670 571 482 436 391 335 302 


Cremona Pipeline 


Burnt Timber 65 65 65 65 65 65 65 65 64 58 52 47 42 37 33 30 27 24 
Carstairs (Home) 578 531 475 423 378 337 302 270 242 217 195 176 159 143 130 117 106 96 
Crossfield (Petrogas) 316 288 263 241 222 204 189 175 163 147 131 118 105 94 84 75 68 61 
Crossfield East 93 91 84 77 70 64 58 53 49 45 4} 38 35 32 30 28 26 24 
Harmattan 906 882 857 791 776 758 740 705 637 581 519 433 362 303 254 213 179 151 
Lone Pine Creek (Can. Sup.) 49 44 38 33 28) 25 a 19 16 14 12 11 10 8 if 6 5 4 
Lone Pine Creek (HBOG) 162 152 143 135 126 110 96 83 73 64 55 48 42 37 25 17 15 13 
Olds 75 69 63 58 54 49 46 42 39 36 33 31 29 27 25 23 21 20 
Others 8 8 8 8 8 7 6 6 5 5 4 4 4 3 3 3 3 3 
Total 2251 2130 1997 1830 1725 1619 1522 1418 1288 1166 1044 905 786 685 591 512 450 396 


Federated Pipe Lines 


Virginia Hills (Shell) 16 16 15 14 12 1] 10 ) 8 ] 7 6 6 5 5 4 4 3 
Others 2 2 2 2 2 2 2 2 ] l l l l l 0 0 0 0 
Total 18 18 7 15 14 13 12 11 10 9 8 1 6 6 5 4 4 3 


Gibson Petroleum 
Acheson 
Ferrybank 
Niton (Dome) 
Okotoks 
Paddle River 
Wilson Creek 
Worsley 
Others 


Total 


Gulf Alberta Pipe Line 
Ghost Pine (Gulf) 
Ghost Pine (Mobil 
Hussar (CDC) 
Mikwan 
Nevis (Chevron) 
Nevis (Gulf) 
Penhold 
Others 


Total 


Imperial Pipe Line - Ellerslie 
Golden Spike 
Others 


Total 


Imperial Pipe Line - Leduc 
Judy Creek 
Leduc - Woodbend 


Total 


Imperial PipeLine - Redwater 
Redwater 


Total 


Murphy Oil 


Total 


1978 


140 
Ze 


162 


102 


102 


1979 


140 
20 


160 


846 
64 


910 


102 


102 


1980 


140 
18 


157 


832 
59 


891] 


94 


94 


1981 


140 
15 


155 


765 
52 


818 


15 


1982 


140 
12 


152 


682 
46 


7128 


59 


59 


1983 


140 
10 


150 


609 
40 


649 


47 


41 


10 


1984 


140 


543 
34 


578 


37 


37 


1985 


486 
30 


515 


29 


29 


328 


1986 


123 


435 
59 


494 


23 


23 


1987 


108 


52 


58 


389 
63 


452 


18 


1988 


52 


57 


349 
67 


416 


1989 


> 
or oN Oo fe NS SS 


o 
> 


52 


56 


314 
64 


378 


1990 


> 
aw wore WO WN W 


— 
wo 


52 


55 


282 
62 


344 


1991 


Ww 
Qo: Oo =) = 40: ‘co: o>: iho 


no 
> 


52 


95 


253 
60 
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1992 


56 


52 


54 


228 
58 


286 


1993 


50 


24 


90 


92 


54 


205 
53 


259 


1994 


52 


54 


185 
51 


236 


1995 


39 


23 


52 


54 


167 
47 


214 


Peace River Oil Pipeline 
Carson Creek 
Dunvegan 
Gold Creek 
Greencourt 
Kaybob 
Kaybob South 
Simonette (Shell) 
Sturgeon Lake South 
Whitecourt 
Windfall 
Others 


Total 


Pembina Pipe Line 
Brazeau (HBOG) 
Brazeau (CDC) 
Niton (Norcen) 
Peco 
Willesden Green 
Others 


Total 


Rainbow Pipe Line 
Mitsue 
Nipisi 
Swan Hills (Shell) 


Total 


Rangeland Pipe Line 
Caroline (Altana) 
Caroline (HBOG) 
Ferrier (Amerada) 
Gilby (Texaco) 
Gilby (Others) 
Innisfail 
Joffre (Imperial) 
Pincher Creek 


Sylvan Lake (Chevron) 


Sylvan Lake (HBOG) 
Sylvan Lake (Others) 
Waterton 

Wimborne (Mobil) 
Others 


Total 


Rimbey Pipeline 
Homeglen - Rimbey 


Total 


1978 


1515 
108 


2 534 


1 258 


1 258 


1979 


273 
218 
133 


5 094 


2 397 


1 250 


1 250 


1980 


1 096 


1 096 


1981 


259 
219 
109 


4 205 


73 
13] 
13 


217 


1511 


2 241 


910 


910 


1982 


66 
126 
12 


204 


757 


157 


1983 


60 
108 
1] 


179 


1 401 


1 982 


628 


628 


1984 


523 


523 


1985 


48 
78 
10 


137 


1 192 


1 643 


438 
438 


B2y 


1986 


160 


TE Fs)! 


44 
67 
10 


120 


1 004 


1 403 


369 


369 


1987 


1 219 


312 


312 


1988 


48 


93 


266 


266 


1989 


4] 


81 


229 


229 


1990 


35 


712 


199 


199 


1991 


1 378 


30 


63 


172 


172 
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1992 


1 170 


25 


56 


151 


151 


1993 


22 


50 


128 


128 


1994 


44 


103 


103 


1995 


16 


39 


> 
NM 
none Mm om & PM 


ur 
w 
a 


81 


81 


Texaco Exploration 
Bonnie Glen 


Total 


Valley Pipe Line 
Jumping Pound 
Turner Valley 
Wildcat Hills 


Total 


Truck and Tank Car 
Boundary Lake South (Imperial) 
Edson 
Rosevear (Sun) 
Niton 
Others 
Total 


Alberta Total 


Saskatchewan 


Total 


Total Canada 
Less Injection 
Sub Total 


From Reserves Additions 


Total 


1978 


705 


705 


442 
59 
106 


606 


ll 
303 
33 
19 
107 


473 


19 803 


116 


20 395 
437 
19 958 


596 


1979 


712 


712 


428 
54 
104 


586 


10 
299 
33 
16 
11] 


410 


18 868 


109 


19 453 
397 
19 056 


1 199 


1980 


720 


720 


413 
49 
103 


565 


454 


17 641 


102 


18 204 
358 
17 847 


1935 


1981 


713 


713 


389 
45 
102 


536 


424 


16 393 


96 


16 950 
318 
16 632 


2 397 


1982 


655 


655 


369 
4) 
101 


511 


399 


15 127 


90 


15 679 
278 
15 401 


3 180 


20555 20255 19782 19030 18 581 


1983 


591 


591 


351 
37 
101 


489 


375 


13 753 


17 


14 278 
238 
14 040 


4077 


1984 


526 


526 


335 
34 
99 


468 


356 


12 565 


65 


13 060 
199 
12 861 


4 430 


1985 


474 


414 


320 
31 
97 


44] 


342 


11 215 


55 


11 699 
159 
11 540 


4124 


1986 


312 


312 


303 
28 
86 


418 


334 


10 185 


41 


10 655 
0 
10 655 


4 786 


1987 


301 


301 


288 
26 
76 


390 


9 042 


40 


9 457 
0 
9 457 


4 998 


18116 17 291 16 264 15442 14 455 


330 


1988 


295 


295 


274 
24 
67 


365 


8 004 


36 


8 398 

0 
8 398 
5 155 


13 553 


1989 


292 


292 


262 
22 
59 


343 


32 


1990 


293 


293 


250 
20 
52 


323 


6 201 


28 


6 496 

0 
6 496 
4 958 


1] 454 


1991 


289 


289 


24] 
18 
46 


305 


5 500 


25 


5779 

0 
5779 
4921 


10 701 
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1992 


254 


254 


232 
17 
4) 


289 


4 855 


22 


1993 


223 


223 


223 
15 
36 


2714 


4 307 


20 


1994 


200 


200 


202 
14 
32 


248 


3 793 


1995 


182 


182 


180 
13 
28 


220 


3 341 
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ENERGY DEMAND BY SECTOR 


NEB Forecast 
is) 


(10 
1978 
Residential 
Total Oi] oy ol ae 
Diesel 61.2 
LFO, Kerosene & 

Stove Oil 475.9 
HFO 24.0 
Natural Gas 344.5 
Electricity 283.6 
Other* Hohkese: 
Tota] Energy 1266.4 

Commercial 
Total Oi] PSS y/ 
Diesel PRIDE NS 
LFO, Kerosene & 

Stove Oi] O79 
HFO CNS 
Natural Gas Rails 2 
Electricity DDS 
Other* 0 
Tota] Energy 817.4 

Industrial 
ToOtaleOl 579.8 
Diesel Tes} oak 
LFO, Kerosene & 

Stove Oi] PMD 
HFO 360.7 
Natural Gas S25 J 
Electricity 460.1 
Other* Zoe 
Total Energy** Wii) g al 

Petrochemical] 
TotaleO il Sle 3 
Natura] Gas 162.0 
Other* 24.9 
Total] Energy 344.4 


* 
x* 


joules) 


1980 


ele 


96.53 
oa 


354.0 
306...2 
0 


aS 2 


604.4 
149.5 


73.4 
MG S 


618.01 
506.2 
309.0 


ZO3T a2 


Od ei, 


200.5 
24.9 


423.1 


413.8 
pas ae 


401.4 
ee ©) 
69.6 


1337.4 


214.6 


25 99 


430.2 
425.8 
0 


1070.6 


658.8 
1 6ile..6 


eee 
418.1 


730.4 
588.6 
343.2 


2321.0 


306.7 


PB i See 
24.9 


603.3 


includes al] LPG's, coal] and renewable energy. 
Total energy for the industrial sector excludes requirements for 
the production of petrochemicals; and includes coal used to 

produce coke and coke oven gas. 


33:7 


404.8 
26.4 


465.7 
452.3 
Ted 


1486.0 


224.9 


499.8 
338.59 
0 


1263.6 


690.3 
174.0 


80.1 
436.2 


Siew! 
693.4 
S51..6 


2554.0 


SOs 


306.3 
Sia 
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Oe.2 


386.4 
29:1 


DS she 
544.6 
AO T 


ING Si)5 2 


Pe kev) 
Ls a 


103.4 
104.2 


581.9 
669.6 
0) 


1487.3 


112.0 
194.4 


90.4 
487.2 
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ol ow) 
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ENERGY DEMAND BY SECTOR 


1978 
Transportation 
MOotwza mou! Heo Ores 
Total Energy 176208 
Road 
Mo tal Oi) VEO 36'S 
Motor Gasoline 1287.6 
Diese] Ta r9 
Total] Energy 1403.5 
Rail 
Toa leOnel NOW 
Diese] pal 
LFO and Kerosene Ps {83 
HFO Wo tl 
Coa] Neg a 
Tota] Energy 104.3 
Nalse 
Towa leone WoAe 
Aviation Gasoline 8.8 
Aviation Turbo 
Fue] 144.0 
Tota] Energy WAet 
Marine 
Mota lO 18 ONFs4 
Diese] 28.0 
LFO and Kerosene aid) 
HFO Ve Tl 
Coal 3 (8 
Tota] Energy LOZ. 2 


NEB Forecast 


joules) 


1980 


184572 
1847.7 
1450.6 


1310.6 
140.0 


1450.6 


VOSS 

96.77 
310 
8.0 
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1S S06 
POO See 
L502 sed 


1281.4 
220.3 


deo OZ oe 


MP ao ao 


DOS ay 
SET) 
S20 


23.9 
2184 
LOD is G 


2 Sher 
Si Grea 
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Residential 


Total” O01] 
Total Energy 


Commercial 


Total] Oi] 
Tota] Energy 


Industrial 


Total] Oi] 
Total] Energy 


Petrochemicals 


Total O01) 
Tota] Energy 


Transportation 


To taleOne 
Total] Energy 


Road 
Total Oi] 
Total Energy 


Rail 
Total, O11 
Total Energy 


Air 
foal O13 
Total Energy 


Marine 


Iie) @bi 
Total Energy 


Note: 


EXPORT DEMAND BY SECTOR 


Export Formula Case 


15 
(10 joules) 


1978 1980 
Ae U 61/9'..0 
13515 46 1406.3 
240.6 242.3 
893.4 984.4 
593.46 649.2 
1936.3 118056 
Warde OTST 
344.5 423.1 
Lo Oo 2065.0 
1908.6 2067.9 
1526.59 1644.8 
15:26. 5 1644.8 
105.2 113.4 
106.9 1S. 2 
US Zit 174.9 
152.8 ae Se) 
I2952 1314.9 
122.4 33.0 


Oil data excludes al] LPG's. 
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DU VOo 


306. / 
603.3 


ZEIT. S 
2494.5 


O58 ci 
195857 


131.6 
So Sure 


244.0 
244.0 


PPOs 
15.8'.'6 


2960.9 
2963.4 


253 353 
233363 


148.6 
1505-2 
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NET SALES OF REFINED PETROLEUM PRODUCTS 


Comparison of Forecasts - Canada 


ENO moa) 

Motor Gasoline Gulf Imperial} (1) Shel) (2) Texaco NEB 
1978 100.4 98.5 HOO. & 99.3 TON a7 
1980 NWO)She (S 99.8 OSs OM zee 103i, 7% 
1985 O25 Sie 7 } 00). 7 MON ee! One: 4 
1990 98.2 93.8 94.5 98.4 98.0 
1995 96.0 92.6 93.4 95.2 95.4 

Light Fuel Oil, 

Kerosene and 

Stove Oi] 

1978 45.9 45.4 48.5 46.6 46.8 
1980 CWS 7 42.6 a5 44.3 44.7 
1985 ie) 34.6 aie 41.6 42.9 
1990 B32 PS) 5 P 46.2 39.9 42.6 
1995 Bile! 24.8 CBS) Bins 42.) 
Diese] Fuel] Oi] 
1978 34.6 B46 SYS}, 3) 35.3 34.2 
1980 3 Hhe @ Shy s 7 BI), 1 38.6 B16 7/ 
1985 47.4 46.2 50.4 46.6 44.8 
1990 Sela S) 55.9 OS U S476 54.8 
1995 Use G59 74.8 623 66.5 
Heavy Fuel Oi] 
1978 48.0 47.0 45.4 46.7 46.8 
1980 48.0 49.9 a6n, TPS 49.9 
1985 a Tieal 45.0 52010 49.3 BW?) 
1990 5102 46.9 Oo s Sl eere: SPs I 
1995 ae 48.3 6233 53). 4 Sie & 

Petrochemical 

Feedstocks 
1978 10.8 Wye 7 sis @) Weak Jelyerl: 
1980 hs 7 WSyey 7/ 14.8 Sys al 14.0 
1985 WH6.@ WEys I 5759 19.7 2 9 
1990 18.8 Zak NOV 2 218 257.4 
1995 Ws 7 PA Shae! 22a IESE TY D574 

Other Products 
1978 3055 Ber Ste) Bac 34.8 
1980 Bhi) ts! B84 7/ 34.2 BMS 7/ Sie 
1985 Bow S9R 40.0 43.2 45%3 
1990 40.4 453 45.8 49.4 5226 
1995 Asie Syl eats} Seal 515/249 60.2 

Total All 

Products 
1978 2703 2H 2o 2:4 7.1) Sree S PA TES eC 
1980 PUT Ue Ss 286.2 284.0 286.7 
1985 288.1 PTeve Tl 8 Ovhere 301.4 Bi0'9R2 
1990 299.2 291322 323.07 315.4 326.1] 
1995 3754 SUP 35250 a28 20 Baier 


Note: Totals might not add due to rounding. 
(1) Imperial's demand numbers for petrochemical] feedstocks and other 
products were adjusted for 1980- '85 - '90 -'95 to remove that 
portion of demand supplied by gas plant liquids. Corresponding 
adjustments were not made to Imperial's provincial] tables due to 
(2) 08 lack of data. 

Shell's heavy fuel oi] forecast was adjusted downward in 

accordance with supplementary materia] filed after the inquiry. 


Jo2 


APPENDIX J 
Page 2 of 10 
NET SALES OF REFINED PETROLEUM PRODUCTS 


Comparison of Forecasts - Atlantic 
(10sm a) 


Nova (2) 
Motor Gasoline Gulf Imperial] She} }(1) Texaco Scotia NEB 


1978 8 
1980 8 
1985 9 
1990 9 
1995 9 


Light Fuel 011, 
Kerosene and 
Stove Oi] 


NnwO ! 


1978 yi! 
1980 7 
1985 6. 
1990 6 
1995 6 


Diese] Fuel] Oi] 


oarryoem i 


TORS 308 Eats: 4.3 4 
1980 4.0 4.3 4.8 4 
1985 Sait Did Die! 5 
1990 6.2 ee tf Guar 6 
1295 tee Uae 7.6 7 


- Heavy Fuel Oil 


1978 14.5 12.4 12 
1980 14.0 Vi2nie 12 
1385 NE) 1.6.8 14.3 13 
14.5 14.9 14 
Set Wie 15 


SHDN LS I 


1990 
1995 
Petrochemical 

Feedstocks 


1978 One G22 0.1] 
1980 O52 UnZ 0.2 
1985 OirZ = = OZ = (Oe! 
1990 On. 2 0-2 0.3 
L995 0.3 0.2 0.) 


Other Products 


1978 2 
1980 2 
1985 3 
1990 3 
1995 3 
Total] Al} 

Products 


1978 S52 35.8 35.6 35.4 S 36.5 
1980 37.0 38.3 36.1] 3069 36.2 38.2 
1985 Swe} 41.0 39.6 36.9 37.8 40.2 
1990 39.9 44.3 40.8 38.6 38.6 40.5 
1995 42.7 46.4 44.7 40.8 38.9 44.0 


Note: Totals might not add due to rounding. 
(1) 


Shell's heavy fuel oi] forecast was adjusted downward in accordance 
with supplementary materia] filed after the inquiry. 


(2) 


1978 figures not available in Nova Scotia submission. 
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NET SALES OF REFINED PETROLEUM PRODUCTS 


Comparison of Forecasts - Quebec 


3 
(10 oe) 

Motor Gasoline Gulf Imperial Shel] Texaco Sun Oi] NEB 
1978 Pa3\—.0) XB Dai 23> Pas be5 I} 241 
1980 2453 23.4 PN? 2328 2452 PHVB} 
1985 Zon 221 Px eNs: 230 2304 Did 
1990 21.8 ANG ZOrez 23.4 Rae A Pe 22 
1995 24.0 PNG 3 Ore) PAPA Tf ZLeul 202 

Light Fue] O11], 

Kerosene and 

Stove Oi] 

1978 18.0 Nhe? 18.8 ITS WGK) 1729 
1980 lye 0 N6re2 18.4 16.4 Lis SD eS 
1985 Syn al Wares 18.4 PS you! NG) 16.8 
1990 i aye (3! 9.9 18.4 aes Iss fe) 16r16 
1995 By Orne 18.9 JSS 16.8 16.4 
Diesel Fuel] Oi] 
1978 6.4 6.5 62.5 ies, 7/ Ds &) 6.5 
1980 6.8 6.8 lies 7.6 6.4 6.8 
1985 ish, Y/ Thee D2 9.5 Ves 8.3 
1990 IN). {3} 9.4 A eR: WIE 8.4 9.9 
1995 N35 HORS 470 Bes 9.9 elec 
Heavy Fuel] Oi] 
1978 le 7iea2 6a? Hes) Sie 16.8 16.9 
1980 Nee AS) Wiehe s' 14.9 ze5 18.8 
1985 a eeZ Sve: PAVE? 14.0 19.4 20eer) 
1990 Ve 16.7 PAM 5 ts} sha Z Ze PAN 60; 
1995 e770 Has 23;e01 Z2p6 2 3:0D 23:e5 

Petrochemical 

Feedstocks 
1978 B25 35 Rod 3h {sl - S10 
1980 Bia? 4.) Bats 4.] - 30 
1985 are Bo (a 4.0 4.8 - Seis) 
1990 458 Te5 Aree BG 7 - Sigs) 
1995 AS OF) 4.3 6.8 - 55 

Other Products 
1978 Uo See Tied Seat - 8.9 
1980 Thekt 8.7 8.4 8.4 ~ 9.4 
1985 8.6 MORES ORO 9.9 - 6 
1990 9.7 1226 iPad V5.4 - 324 
1995 ORG Sie 25.4 SO - L5i 

Total] All 

Products 
1978 VO V6 Us hey 72 ons: - 793 
1980 TGS YWOnt 80.4 5 8 - 138 
1985 iGo UNG dl 84.4 thes - 85.0 
1990 77.4 Ped Size 79.6 - 87.6 
1995 TID 80.7 92.3 82.0 = G25 


Note: Totals might not add due to rounding. 
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NET SALES OF REFINED PETROLEUM PRODUCTS 


Comparison of Forecasts - Ontario 
Buon cokes 

Motor Gasoline Gulf Imperial] Shel] Ae ne yace Sun O11] NEB 
1978 35.4 34.8 B50 352.0 85.78 Bion 5 
1980 BMS V5 5) 855.0 35.4 35%, 4 Boa Biel 
1985 ORS B29 33.4 35.4 36.4 S553 
1990 BiakeS 3.3 Sullies 34.8 35ie3 SESS 
1995 33.4 3609 Bare 0 34.2 850 RO, 7/ 

Light Fuel] Oil, 

Kerosene and 

Stove Oi] 
1978 ICFs} 14.8 IS isr4 ote 15%] 14.8 
1980 eee Uy 7 14.8 14.6 5%] ess 
1985 ALORS Or] 14.1 14a) 14.9 123 
1990 Sion 1ESP ise, 3! Sig 14.9 Nalvecs 
1995 a's 5.6 Woke 2 Wee 14.9 11.4 


Diese] Fuel] O01] 


1978 ido 3! Ba 3 8.4 823 8.6 85.) 
1980 Ne 9.) oS 8.9 9.4 8.9 
1985 Wale) Nels 102216) 10.6 Yew) 11.4 
1990 Seek 1g e792 16n10 p24 VY eames 
1995 1ei6 WSy,6 8 AVG B 14.0 14.6 Ness) 
Heavy Fuel 01] 
1978 eee VALE aha & 1e3e5 WAaL Jale9 
1980 W226 24 alee 14.8 WeSinate WAS Fy 
1985 24 9.4 NaI 15.9 Waa Wels v7 
1990 skate! 9.) ras o7ze0 1385 peers 
1995 ire shy Sree ichs 3} 138 eZee 
Petrochemical 
Feedstocks 
1978 Vo? 9.4 95] 9.4 - Pe 2) 
1980 8.6 Wis 9.9 WO 3! - 10.8 
1985 WHOS 2 a2 ieet/, WOR EZ Led - VEC 
1990 leer) 14.6 VOe2 19 - Woe 5) 
1995 Nils te Wee Oe al, - N6m> 
Other Products 
1978 0), 5 Ox hes Ut Nee 4 ~ aia ees! 
1980 NOs ORS: WOR s W263 - Wess 
1985 WA, 2 N24 Was 14.3 - Wares 
1990 13 14.3 Was a Moss - Grey 
1995 14.9 NOs 7 1sSicat 18.6 - 19.0 
Total All 
Products 
eye! Mie BOR 89.0 92.6 - 90.6 
1980 90.6 VRP 91.8 96.1] - 94.) 
1985 93.4 ibn 955 OAS - 98.0 
1990 96.6 90.6 98.8 106.3 - 104.0 
1995 TOG 96.6 Olas 110.9 - LOPE 6 


Note: Totals might not add due to rounding. 
fa) Shell's heavy fuel oil forecast was adjusted downward 
in accordance with supplementary material] filed after the inguiry. 
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NET SALES OF REFINED PETROLEUM PRODUCTS 


Comparison of Forecasts - Manitoba 
ah 
(10 m /d) 
Motor Gasoline Gulf Imperial (dy) She] ] Texaco NEB 


1978 4 
1980 4 
1985 4 
ngo90 4 
1995 4 


Light Fuel Oi, 
Kerosene and 
Stove Oi] 


1978 ] 
1980 0 
19385 0 
1990 0 
1395 0 


Diese] Fue] Oi] 


1978 ] 
1980 2 
1985 2 
1990 2 
1295 2 


Heavy Fuel Oi] 


1978 0.5 Ciao 
1980 0.5 Or 
985 0.5 > 0.5 
1990 055 0.5 
We he One 0.5 


Petrochemical 
Feedstocks 


1978 - - - - - 
1980 - - - - - 
1985 - - - - - 
1990 - . - - - 
1995 - - - - - 


Other Products 


1978 Une ] 
1980 ea ] 
f3s5 1.4 = ] 
1990 136 ] 
1995 Mees ] 


Total] Al] 
Products 


1978 Sat 9 
1980 oral 2 
L385 ea = 9 
1990 eae 2 
1M Es Jol 9.5 0 


Note: Totals might not add due to rounding. 
fd) 


Imperial] only provided a forecast for the Prairies as a whole. 
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NET SALES OF REFINED PETROLEUM PRODUCTS 


Comparison of Forecasts - Saskatchewan 


C0 wed) 


(1) 


Motor Gasoline Gulf Imperial] Shel] Texaco NEB 


1978 Py 5 
1980 D9 6 
1985 De = 6 
1990 N04 5 
HOSS 4.9 5 


Light Fuel] Oil, 
Kerosene and 
Stove Oi] 


1978 ae dd Pea 4 
1980 1.0 1.0 1.) re) 
1985 0.8 dtet0 7.0 hae 
1990 0.6 V0 1.0 1.0 
1995 0.6 VARS) 0.8 ed 


Diesel] Fuel Oi] 


1978 rae | 2 
1980 2.9 2 
F985 35.0 = 3s 
1990 4.] 4 
1995 4.9 4 


Heavy BueleOan 


1978 
1980 
1985 
23990 
2995 


Cort Ga ore 
! 
! 
' 

oo oo & 


Petrochemical 
Feedstocks 


1978 - - - - = 
1980 - - : = . 
1985 ~ - - = = 
1990 - - = 3 = 
1995 - - : = : 


Other Products 


1978 ] 
1980 ] 
1985 ] 
1990 ] 
E995 ] 


Total All 
Products 


yS78 ] 
1980 ] 
1985 ] 
990 ] 
F995 ] 


Note: Totals might not add due to rounding. 
(1) 


Imperial only provided a forecast for the Prairies as a whole. 


Glen 


Motor Gasoline 


1978 
1980 
1985 
1990 
i995 


Light Foe] (Oi), 
Kerosene and 
Stove Oi] 


L978 
1980 
1985 
1990 
Loo5 


Diese] Fuel Oi] 


1978 
1980 
1385 
1990 
LOS 


Heavy Fuel] Oi] 


178 
1980 
£965 
L990 
195 


Petrochemical 
Feedstocks 


LO7S 
1980 
19'6.5 
1990 
1995 


Other Products 


1978 
1980 
1985 
1990 
1995 


Total Ad 
Products 


1978 
1980 
LBS 
1990 
¥995 


NET SALES OF REFINED PETROLEUM PRODUCTS 


Seo (Sys 


aan 
26.7 
29.6 
32.4 
35.4 


Comparison of Forecasts - Alberta 


(lm 7d) 
(aa 


Imperial 


) 


Shel] 


Note: Totals might not add due to rounding. 


(1) 


r 


Texaco 
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Imperial only provided a forecast of the Prairies as a whole. 
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Motor Gasoline 


1978 
1980 
1985 
1990 
1995 


Light Fuel] Oil, 
Kerosene and 
Stove Oil 


1978 
1980 
nD che 
1990 
1995 


Diesel Fuel] Oi] 


1978 
1980 
1985 
1990 
1995 


Heavy Fuel Oi] 


1978 
1980 
1985 
1390 
In9:9I5 


Petrochemical 
Feedstocks 


1978 
1980 
1985 
1990 
1995 


Other Products 


1978 
1980 
1355 
1990 
1995 


Total All 
Products 


HOTS 
1980 
1985 
1990 
139.5 


NET SALES OF REFINED PETROLEUM PRODUCTS 


41.3 
46.6 
49.7 
52a 
56.9 


Comparison of Forecasts - Prairies 


(10°m?/d) 


Imperial] 


216 
22.1 
Zi.3@ 
21.3 
2150 


Shel] 


Bead 
23ed 
24.3 
23-0 
23.4 


Note: Totals might not add due to rounding. 


B50 


Texaco 


21.6 
2224 
eled 
212! 
20.0 
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NEB 


22.0 
Zeat 
234 
oa) 
23.0 
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NET SALES OF REFINED PETROLEUM PRODUCTS 


Comparison of Forecasts - British Columbia 


353 
(V0 sme di) 

Motor Gasoline Gulf Imperial(1) She11(2) Texaco Aas) NE 
1978 HOS 10.6 10.6 O16 NO) as) 10.4 
1980 pha lO Pas aha leleaes 10.8 
1985 }1;-0 10.8 Neyer. lesa) 1S slee6 
1990 OS 10.6 WAS 1OR8 V2.4 i) a8} 
1995 Ne 3} Ores AoC! 10.3 13:0 1) 336.2 

Light Fuel Oil, 

Kerosene and 

Stove Oi] 

1978 209 P68) 3o0) 350 ha Saez 
1980 Dies Tl Pree 810 269 3.8 Brae 
1985 Des 25D B10 2.9 4.4 B22 
1990 Den Pars A 259 PhS) 4.4 15/2 
1995 Ne e7, Net 2.9 D4 4.8 Brel 

Diesel Fuel Oil 
1978 522 aw Sia 4 Sy 1 5), 1] SG & 
1980 Se 5) (3 55.9 Bete By5 (0) 5 
1985 Veer 6.8 eS 6.8 6.7 Uae 
1990 Seal Ses Se Seal ded 8.4 
1995 10%3 a5 Noles Or 8.) 10.4 

Heavy Fuel On) 

1978 3}, (8 Bren 3i4, 6) 4.1 Ar Si 7 
1980 38 shots Shee 4.4 4.8 3.9 
1985 Aye 25,5 a3, Se 3 Bg C| (ser 7 
1990 ay3 2.9 4.6 4 © out! 4.9 
1995 4.4 Bya0 Se (36 0 6.2 Svan, 

Petrochemical] 

Feedstocks 
1978 On2 Ore Vor OF 2 OF 2 One 
1980 OFZ Ons OFZ Or 2 OR2 Qed 
1985 On 0) 5/3) OFZ OZ OZ 0.] 
1990 OZ OS OR 2 On OZ Orel 
1995 Orr 0.6 On2 Dig Z Cas On] 

Other Products 
1978 Bid 450) Bez 4.0 a8 4.0 
1980 3. (8 4.] B35 aS Bier 4.4 
1985 ive 3 4.8 iV 8 Sal 4.8 5.4 
1990 4.9 S47 4.9 Sy 59 G22 
1995 Sy 6 Bee) 6.4 Vee Wer 

Total Al] 

Products 
1978 26.4 PMS '5) PAS 7 Qi DiS Dia Hy 
1980 DiS 205 Qe 28.4 29.4 28.4 
1985 28.8 2M Biles! Se) B31 320) 
1990 30.3 30.0 34.0 33%2 36nd Biya al 
1995 32.6 Slice 37.25 BSiea 39.4 39.8 


Note: Totals might not add due to rounding. 


] ‘ ae oe ; 
tt) Imperial] provided a forecast for the Pacific Region. 


2 
(2) Shell's heavy fuel oi] forecast was adjusted downward in 
accordance with supplementary materia] filed after the inquiry. 


3 : ape : 
ea Forecast submitted by the Province of British Columbia. 
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NET SALES OF REFINED PETROLEUM PRODUCTS 


Comparison of Forecasts - Yukon & N.W.T. 


(107m? /a) 


Motor Gasoline Gulf Imperial (1) Shel] Texaco NEB 


1978 0 
1980 0 
1985 0 
1990 0 
195 0 


Light Fuel Oil, 
Kerosene and 
Stove Oil 


1978 0.5 0 
1980 0.5 0 
1985 0.5 = 0 
1990 0.5 0 
U995 0.5 ] 


Diesel] Fuel] Oi] 


1978 0 
1980 0 
1985 0 
1990 ] 
1995 ] 


Heavy Fue] Oi] 


1978 0 
1980 0 
1985 0 
1990 0 
£995 0 


Petrochemical 
Feedstocks 


1978 - - - = 3 
1980 - - - . = 
1985 - - - = . 
1990 - - - = = 
1995 ~ - - = = 


Other Products 


1978 0.3 0 
1980 0.3 0 
1985 0.3 = 0 
1990 O53 0 
2995 O95 0 


Total All 
Products 


1978 ] 
1980 ] 
1985 ] 
1990 2 
1995 2 


Note: Totals might not add due to rounding. 


(1) Imperial did not submit Yukon & N.W.T. figures. 
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1978 REQUIREMENTS FOR CRUDE OIL AND EQUIVALENT 


East of the Ottawa Valley Line 


Total Market Product Sales 
Deduct Product Imports 
Add Product Exports 


Net Product Transfers Qut/(In) 


Losses, Industry Ue and 
Other Adjustments 

Deduct Gas Plant Butanes 
Supplied to Refineries 


Total Requirements 


West of the Ottawa Valley Line 


Total Market Product Sales 
Deduct Product Imports 
Add Product Exports 


Net Product Transfers Qut/(In) 


Losses, Industry Ue and 
Other Adjustments 

Deduct Gas Plant Butanes 
Supplied to Refineries 


Total Requirements 


Canada 


Total Market Product Sales 
Deduct Product Imports 
Add “Product Exports 
Losses, Industry We and 
Other Adjustments 
Deduct Gas Plant Butanes 
Supplied to Refineries 


Total Requirements 


103m3/a 


COMPARISON OF FORECASTS* 


Texaco 


APPENDIX L 
Page l of 


NEB 
Forecast 


Za 


289.0 


* Totals might not add because of rounding. 
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289.8 


287.0 


304.5 


De oes 


6 


i. eT Sr age 


ay? eee eee 


3 
= 


NEB Export 


Formula — 


134. 


mary 


pore cate 


Se i ee ee ee a 
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1979 REQUIREMENTS FOR CRUDE OIL AND EQUIVALENT 


East of the Ottawa Valley Line 


Total Market Product Sales 
Deduct Product Imports 
Add Product Exports 


Net Product Transfers Qut/(In) 


Losses, Industry Ue and 
Other Adjustments 

Deduct Gas Plant Butanes 
Supplied to Refineries 


Total Requirements 


West of the Ottawa Valley Line 


Total Market Product Sales 
Deduct Product Imports 
Add Product Exports 


Net Product Transfers Out/(In) 


Losses, Industry Use and 
Other Adjustments 

Deduct Gas Plant Butanes 
Supplied to Refineries 


Total Requirements 


Canada 


Total Market Product Sales 
Deduct Product Imports 
Add Product Exports 
Losses, Industry Use and 
Other Adjustments 
Deduct Gas Plant Butanes 
Supplied to Refineries 


Total Requirements 


103m3/a 


COMPARISON OF FORECASTS* 


Texaco 


NEB 
Forecast 


L2iey 7 120.8 


+ 0.3 
2.4 


eee BO. 
(S32) (2.4) 
6.4 (22.4) 
Zed Ze 


212 9D ° V21G.' 
0.5 0.2 
ee 36.5 
14.8. 4..(14.1) 
Pas) 235 


2326 eo). 


* Totals might not add because of rounding. 


291.6 


308.4 


297.8 


NEB Export 


Formula 


3 


323.98 


1980 REQUIREMENTS FOR CRUDE OIL AND EQUIVALENT 


East of the Ottawa Valley Line 


Total Market Product Sales 

Deduct Product Imports 

Add Product Exports 

Net Product Transfers Qut/(In) 

Losses, Industry Ue and 
Other Adjustments 

Deduct Gas Plant Butanes 
Supplied to Refineries 


Total Requirements 


West of the Ottawa Valley Line 


Total Market Product Sales 

Deduct Product Imports 

Add Product Exports 

Net Product Transfers Qut/(In) 

Losses, Industry Ue and 
Other Adjustments 

Deduct Gas Plant Butanes 
Supplied to Refineries 


Total Requirements 


Canada 


Total Market Product Sales 
Deduct Product Imports 
Add Product Exports 
Losses, Industry Use and 
Other Adjustments 
Deduct Gas Plant Butanes 
Supplied to Refineries 


Total Requirements 


COMPARISON OF FORECASTS* 


103m3/a 


Gulf Imperial 


L256 12254 
ot 0.3 
(S257) Oe 
8.4 8.3 

U264:5) Aol. 4 

TS PeOe +) Hee 
Om3 Of 2 
Zeal 43.2 
oa (0.5) 
One (26 1) 
2.9 Pipes) 

LOO) Te OR es 

Dee Peto nO 
O33 Os2 
| 43.5 
14.9 (18.4) 
Paps, Parte 

29360 ule 


* Totals might not add because of rounding. 
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286. 


Texaco Forecast 


178.8 


© Ley cal 
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NEB NEB Export 
Formula 
12676 142.9 
ol ost 
oO aaU 
Pe3 L?s 
8.6 9e7 
IS7eS LSS 
L59a8 ie 35 
eal peal 
5.4 5a4 
(a3) GAS) 
ae ie O 
4.4 4.4 
164.1 Pisa 
286.4 31 S34 
ee See 
S.4 8.4 
a Bs ea 3 ROS 
4.4 4.4 
SCE ao See 


1985 REQUIREMENTS FOR CRUDE OIL AND EQUIVALENT 


East of the Ottawa Valley Line 


Total Market Product Sales 

Deduct Product Imports 

Add Product Exports 

Net Product Transfers Out/(In) 

Losses, Industry le and 
Other Adjustments 

Deduct Gas Plant Butanes 
Supplied to Refineries 


Total Requirements 


West of the Ottawa Valley Line 


Total Market Product Sales 

Deduct Product Imports 

Add Product Exports 

Net Product Transfers Qut/(In) 

Losses, Industry Use and 
Other Adjustments 

Deduct Gas Plant Butanes 
Supplied to Refineries 


Total Requirements 


Canada 


Total Market Product Sales 
Deduct Product Imports 
Add Product Exports 
Losses, Industry Ue and 
Other Adjustments 
Deduct Gas Plant Butanes 
Supplied to Refineries 


Total Requirements 


COMPARISON OF FORECASTS* 


103m3/d 


12226)" Ae ea 
= O23 
se2,) 0.3 
8.4 8.0 

OAc ea AM ale 

NOS sa e566 2 
O55 0.2 
eee 33-5 
Sec (O53) 
6.5 (18.9) 
2e9 Oey, 

17S.) “1G7e6 

Vasile) SS WALR eel 
URS. O22 
Dey 33.8 
14.9 (11.0) 
269 PL 

SUL eo 290.5 7 


* Totals might not add because of rounding. 


365 


SE G.d 


Texaco Forecast 


194.2 


330.9 
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NEB NEB Export 
Formula 
ESCs 165.4 
eS ae 
202 Dar te: 
is zs 
ae ial es 
145.9 L/S. 
Aint hod) 2050-4 
Pape Boe) 
oD. 6 Sree) 
CLs3 (i239 
Ujcas) Beg 
4.4 4.4 
Ald be Pied Tosi eK 
SUES) Sl 
Beso Seo 
Ba St 
bee 20.0 
4.4 4.4 
325,60 390.9 


1990 REQUIREMENTS FOR CRUDE OIL AND EQUIVALENT 


East of the Ottawa Valley Line 


Total Market Product Sales 

Deduct Product Imports 

Add Product Exports 

Net Product Transfers Qut/(In) 

Losses, Industry Use and 
Other Adjustments 

Deduct Gas Plant Butanes 
Supplied to Refineries 


Total Requirements 


West of the Ottawa Valley Line 


Total Market Product Sales 

Deduct Product Imports 

Add Product Exports 

Net Product Transfers Qut/(In) 

Losses, Industry Ue and 
Other Adjustments 

Deduct Gas Plant Butanes 
Supplied to Refineries 


Total Requirements 


Canada 


Total Market Product Sales 
Deduct Product Imports 
Add Product Exports 
Losses, Industry Ue and 
Other Adjustments 
Deduct Gas Plant Butanes 
Supplied to Refineries 


Total Requirements 


COMPARISON OF FORECASTS * 


103m3/a 


Gulf Imperial 


12602 


(3720) 


8.4 


Zaeh 


so 


* Totals might not add because of rounding. 
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as 


0.3 


Zak 


303.5 


32951 


Texaco Forecast 


345.4 
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NEB NEB Export 
Formula 
See 186.8 
hea Lowe 
pis) DS 
perl bat 
9.4 1ZeS 
149.2 200.2 
188.4 239.4 
2o9 Zag 
Bek Baik 
(lek) (laa 
ted LOZ 
4.4 44 
TOS eS 248.0 
82 aa 426.2 
4.0 4.0 
E26 736 
he 23.0 
4.4 4.4 
CUR) 448.3 


1995 REQUIREMENTS FOR CRUDE OIL AND EQUIVALENT 


East of the Ottawa Valley Line 


Total Market Product Sales 

Deduct Product Imports 

Add Product Exports 

Net Product Transfers Out/(In) 

Losses, Industry Ue and 
Other Adjustments 

Deduct Gas Plant Butanes 
Supplied to Refineries 


Total Requirements 


West of the Ottawa Valley Line 


Total Market Product Sales 

Deduct Product Imports 

Add Product Exports 

Net Product Transfers Qut/(In) 

Losses, Industry Ue and 
Other Adjustments 

Deduct Gas Plant Butanes 
Supplied to Refineries 


Total Requirements 


Canada 


Total Market Product Sales 
Deduct Product Imports 
Add Product Exports 
Losses, Industry Ue and 
Other Adjustments 
Deduct Gas Plant Butanes 
Supplied to Refineries 


Total Requirements 


COMPARISON OF FORECASTS* 


103m3/d 


Gulf Imperial 


Shell 
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NEB 
Forecast 


131.4 


(3.2) 


8.4 


18S) 9) 
Za 


326.5 


* Totals might not add because of rounding. 
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134.3 


(0.3) 


ie 


S765 


359.4 


NEB Export 


Formula 


505.5 
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